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PEOPLE’S HEALTH AND STATE’S RESPONSIBILITIES* 


EITHER the Interim Government nor the 
Provincial Ministries had any part in ihe 
appointment of the Bhore Committee. Perhaps 
this is an advantage as we can bring impartial 
judgment to bear in our discussion of the 
Report. We can all agree, however, that a 
comprehensive survey of this kind was nec@s- 
sary and we are thankful to Sir Joseph Bhore 
and the members and secretary for the dili- 
gence and thoroughness with which they dis- 
charged their immense task. As far as I am 
aware in no country except South Africa has 
such u comprehensive review of the healih 
services been undertaken and few committees 
have been faced with such an extensive field 
of enquiry. The survey of present conditions 
which has been given in the Report should be 
stuctied by all who are in any way connected 
with, or interested in, health administration 
and health conditions. No one can read it 
without being convinced of the most urgent 
need for an effective programme to improve 
the health of the people. 
The facts of high mortality, sickness and 
disease and the inadequacy of our hospitais 
and health services have of course long been 
known to us in a general way. We read fre- 
quently enough of the progress of epidemics 
which would be startling in their magnitude 
if we were not so accustomed to them. Wher- 


*Extracts from an Address delivered by Sir Shafaat 
Ahmad Khan, Member for Education, Ileal th and Arts, 
to the Ccnference of Health Ministers, on 10th Oct. 
1946, at New Delhi. 
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ever we go in town and village, the defecis of 
our sanitary services come to our notice only 
too often. Our high death rate of 24 as com- 
pared with 11 in other countries and our 
appalling infantile mortality rate of 169 per 
thousand births have frequently been published. 
But I think we needed a review of this lind 
to bring home to us how serious the position 
is and how rudimentary and inadequate our 
services are, to compel us to cast off apathy 
and indifference and to stir us to activity. 
STATE’s RESPONSIBILITIES 

There was a time when health was regarded 
as being largely the personal concern of the 
individual. That conception still lingers, but 
we have travelled far from the days of laissez 
faire. It was the ravages of an epidemic dis- 
ease which first compelled the State to inter- 
vene. In India the great plague epidemic of 
the nineties led to the setting up of the Plague 
Commission and the development of public 
health organizations in some of the larger 
towns. The latest example is the great cholera 
epidernic following on the famine in Bengal 
which provided the incentive for a consider- 
able improvement in the medical organization, 
and te a lesser extent in the public health 
services, in that Province. Such stimuli, how- 
ever, are to some extent fortuitous and are 
apt to be transient. In recent times a more 
permanent and a more effective incentive 
comes from the growth of social consciousness, 
of democratic ideals and of a new conception 
of social welfare and of the rights and duties 
of the individual and the responsibilities of the 
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State. It is now accepted that health is one 
of the goods of '*fe tc which man has a rigiat. 
He has a right to those conditions of living 
in which health can be achieved and main- 
tained and, when he is ill, to the medical 
treatment necessary for his recovery. Health 
like education, must, therefore, become a func- 
tion cf the State. The objective of the State 
must be to create the conditions for heaithy 
living, to provide as complete a health service 
as possible and to include within its scope the 
largest possible proportion of the community 
in India it will take a long time to realise 
these aims owing to the paucity of our finan- 
cial resources and our large population but the 
Centre is prepared to take an active part in 
promoting them with the help and co-opera- 
tion of the Provinces. 

A large proportion of our people are living 
below the normal level of subsistence and the 
State must provide for them the medical bene- 


fits for which they themselves are unable to 
pay. As far as our resources permit we should 
avoid imposing a “means test” and should 


make our medical services accessible to all 
without distinction. 

A spur to action should be the realisation 
that a disease-ridden community cannot be a 
prosperous community The President of that 
great and wealthy country, the United States, 
has said that the United States could afford 
many things but ill-heaith was one thing they 
could not afford. The Bhore Committee has 
put the matter in another way in saying that 
a nation’s health is perhaps the most potent 
single factcr in determining the character and 


extent of its development and progress. Cer- 
tainly no development programme can _ be 
complete or effective without adequate provi- 


sion for measures of improving the health of 
the people. 
INFLUENCE OF ENVIRONMENT 
I will not attempt to cover the whole feid 
of the Committee’s repert but I should like to 


refer to two or three matters on which the 
Committee has right!y laid emphasis and 
which, self-evident though they may be, are 


as yet imperfectly understood. The first is the 
influence of conditions of living and enviren- 
ment on the health of the individual and the 
community. It is idle to talk of health to a 
person whose cereal ration is far below the 
standard necessary to maintain normal health 


ande vigour; or to persons living ten in a 
room in a slum tenement; or to those who 
through poverty are unable to obtain the 
essential necessaries of life. Health is indeed 
affected by the whole of man’s environment, 
by the conditions in his home, at school and 
at his place or work, by his economic condi- 


tion and security of employment. It follows 
that ‘ne responsibilities of those of us who are 
concerned to any degree with the health of the 
people extend far beyond the hospitals and it 


is necessary that we should take an ‘terest 
in all those Government or social activities 
which promote health or might be used to 


promote it. There are Government and muni- 


cipal activities which have been, and are still 
being, carried on without relation to, or even 
to the detriment of, the needs of national 


health. I need only refer to road and railway 
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construction which has often through faulty 
design led to an increase in malaria. Private 
enterprise also is frequently responsible for 
practices which are incensistent with national 
health. If we are to improve our national 
health all our Governmental and social activ- 
ities must be reviewed from the point of view 
of their effect on normal health. 

PREVENTIVE MEASURES 

Another matter which the Committee em- 
phasises is the need for an improvement in 
environmental hygiene, and preventive mea- 
sures generally. if a substantial improvement in 
health is to be secured. They have pointed out 
that unless we can clear up our towns and 
villages and provide a safe and adequate water 
supply they wiil continue to be factories of 
ill-health which will fill all the hospitals we 
can provide. If we look to the West we find 
that the fall of 50 per cent. in the death-rate 
which occurred in the second half of the last 
century has been attributed largely to the im- 
proverent in sanitary conditions. <A _ safe 
water supply, an efficient system of scavenging 
and refuse disposal and in the towns adequate 
sewerage have long heen recognised as the 
primary necessaries of civilised life in any 
community. But they are necessities in which 
we in India are still deficient. Even in some 
of the largest towns, the sanitary organisation 
is notoriously inefficient, while in the rural 
areas there has been in most Provinces no sys- 
tematic attempt to improve sanitary conditions. 
If there is a question of priorities—and plan- 
ning means priorities—I think all will agree 
that an active programme for the improve- 
ment cf water supply and sanitation in our 
tewns and villages is cne of the most urgent 
of our needs. 

Another equally important item in the pro- 
gramme for the improvement of living condi- 
tions is that of housing and the planning of 
our towns. That is a subject of considerable 
complexity and difficulty and will I think have 
to be dealt with at a special conference. As 
a preliminary to an inter-Government discus- 








sion ! propose, if the Provincial Governments 
agree, that it would be useful to call a confer- 
ence of Chairmen of Improvement Trusts and 


Development Boards. ‘Then there is of course 
the whole field of preventive medicine. The 
aevelepment of moderr. science since 1880, ihe 
discoveries of Pasteur, Koch, Manson and Ross 


and countless other workers, by revealing the 
cause of disease and its process, has given us 
the knowledge without which all efforts at 


prevention or control are at best empirical. 
I will refer only to one disease—malaria. Here 
we have a disease which is not only the direct 
or indirect cause of tremendous mortality but 
is also responsible for an incalculable amount 
of disablement. No one can deny that if we 
could get rid of or control this disease we 
should substantially increase our national pro- 
ductivity and vitality. Science has revealed to 
us not only the cause and the method of trans- 


mission of the disease but has placed in our 
hands powerful larvicides, insecticides and 
arugs It remains for us to find means fot 


effective 
available to us. 
pays dividends 


application of the knowledge made 
Contro] is expensive but it 
and I am confident that with 
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enthusiasm and determination, by planned 
experiment and a resolute search for economi- 
cal methods of control a large measure of 
success can be achieved. Most Provinces have 
included anti-malaria schemes in their plans 
although some of them are on a very meagre 
scale. An exception is Bombay which plans to 
control malaria over twe whole districts with 
a population over one million. There is an- 
other particularly important aspect of malaria 
control. As you are aware the incidence of 
malaria has often Leen greatly increased throug 
engincering works by faulty design of culverts, 
by inadequate provision for drainage and by 
excavation of burrow-pits. It is imperative 
that the creation of this man-made malaria 
should be avoided in the big programme cf 
railway and road construction which lies ahead. 
A committee of experts has been set up to 
recommend what measures should be taken to 
avoid creating conditions favourable to the 
spread of malaria and J] hope we shall have 
its report in the near future. 
EPiInrMIcs 

While speaking of prevention I should like 
to refer to the measures for dealing with ¢pi- 
demics. We are still visited by great epide- 
mics of cholera, smallrox and plague. In.the 
cholera season three to four thousand deaths 
a week is not unusual. While eventually as 
our health programme develops it should be 
possible to reduce these preventable diseases 
to small proportions, there is in the meantime 
a need for more vigorous measures to check 
epidemics in the early stages and to provide 
treatment for those who have the misfortune 
to be attacked. This is a matter in which the 
Government of India are particularly interest- 
ed as they are concerned with the spread of 
disease from one province to another. Disease 
does not recognise provincial or any other 
boundaries and in this matter Provinces have 
a duty not only to their own people but to 
their neighbours. 

I have suggested two  priorities—sanitation 
and malaria. As a third I suggest the provi- 
sion cf health services in the rural areas. As 
one who comes from rural stock I know well 
how neglected these areas have been in the 
past. We have here and there a few dis- 
pensaries, mostly inadequately staffed and 
equipped; there may be a sanitary inspector 
with an area in his charge so large that nothing 
substantial can be achieved; but as the Bhore 
Committee says, “it is only the outermost 
fringe of such public services and amenities 
as the country enjoys that occasionally comes 
within the orbit of the cultivator’s daily life”. 
I do not suggest that we should neglect the 
towns where, indeed, mortality and sickness 
are often even higher than in the countryside. 
But after all over 80 per cent. of our people 
live in the rural areas and the time has come 
for an effective programme to bring the bene- 
fits of modern medical science within the reach 
of the cultivator. The Bhore Committee has 
suggested for this purvose the development of 
a district health organization with a primary 
health centre for every 40,000 people, a thirty- 
bed hospital for every 200,000 and a secondary 
centre with a 200-bec hospital for each dis- 
trict. This is not I think an extravagant pro- 
gramme to be carried out over a period of 
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ten to twenty years, and is, I understand, the 
minimum organization which the Bhore Com- 
mittee considered to be necessary to provide a 
“reasonably effective, curative and preventive 
health service. The question of implementing 
this recommendation is one of the items on our 
agenda. 
LocaL SELF-GOVERNMENT INSTITUTIONS 

Whatever organization may be adopted, I 
have no doubt that both in the rural areas and 
the towns it must be organically related to 
our local self-government institutions. Our 
local bedies have their defects; they are known 
only too well to all of us. But they are our 
safeguard against bureaucracy; and _ burean- 
cracy means routine, centralisation, the loss of 
adaptability to changing conditions and leads 
eventually to authoritarianism. Moreover, as 
the Bhore Committee has pointed out, a health 
organization can attain its objective only with 
the co-operation of the people themselves. The 
people themselves must take an active part in 
the protection of their own health through 
self-governing bodies in rural and urban areas 
which reflect the needs of the individual citi- 
zen. Our problem is to secure a minimum 
standard of efficiency. The Bhore Committee's 
solution for co-ordination of the health adrain- 
istration with local self-government and for 
securing an efficient health administration is 
one of the matters we have to discuss. 

TRAINING OF PERSONNEL 

The training of perscnnel is evidently a mat- 
ter which must be given special attention in 
the early years of development. The building 
up of training institutions takes time, while the 
training of medical officers and some other 
categories of personne! takes some _ years. 
Unless adequate provision is made in the early 
years therefore, development in later years will 
inevitably be hampered. There are at present 
only anout 47,00 qualified doctors in the coun- 
try. The Bhore Committee has estimated that 
for the first five years of their scheme an addi- 
tional 15,000 medical men will be required. 
The number of nurses requires to be doubled 
or trebled even to provide an adequate staff 
for existing institutions. The number of mid- 
wives is at present about 5,000 whereas it is 
estimated that for an edequate maternity ser- 
vice something like 100,000 would be requi*ed. 
These figures give some indication of the 
dimensions of our problems. 

There are, of course, many other matters 
which require consideration. There is nutri- 
tion and the question of school feeding which 
has given such good results in other countries. 
There ts the question cf school health services. 
There are the materrity and child welfare 
services. These services hardly exist in India 
at present. When we recall that nearly 25 per 
cent. of the deaths among the people of India 
take place amorg children in the first year of 
life and that the corresponding percentage in 
the United Kingdom is six, the need for mater- 
nity and child welfare services is clear. There 
is the question of industrial health services and 
health insurance. A_ report by a_ scientific 
worker under the Medical Research Council 
which is being circulated to you will give scme 
indication of the urgent need in the field of 
industrial health. There are the important 
proposals of the Committee relating to medical 
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education which have been referred to the 

Medico] Council of India for their opinion. 

There are the problems of special diseases cuch 

as tuberculosis, venereal diseases and leprosy. 

These and other matters will, I hope, be sub- 

ject for discussion at a future conference. 
QUESTION OF EXPENDITURE 


Then there is the matter of finance. We 


must face inescapable realities and one of 
these is the limitatior imposed by our re- 
sources. But I have no doubt that if we ave 


serious in our desire to build up the people’s 
health and do not pay mere lip service to an 
ideal, we must devote a larger part of our 
resources to health. The pre-war average of 
expenditure on medical relief and public health 
was about 5 per cent. cf the total expenditure 
or about 5 annas per head. In Ceylon the 
corresponding figures were 10 per cent. of the 
total expenditure and Ks. 2 per head of popu- 
lation. The Bhore Committee has suggested 
that the amount of Government expenditure on 
health should be increased to at least 15 per 
cent. cf the total expenditure. Provincial 
Governments have already been informed of the 
assistance that is likely to be available to the 
Provincial Governments from the Centre in the 
form of general development grants but this 
assistance will be of little avail unless there is 
a substantial increase in the provision for the 
health services from provincial resources. 
CENTRAL GOVFRNMENT’S PLANS 

Before I close I should like to say something 
of our own plans. Detailed plans for health 
development must of course be made and 
carried out by Provincial Governments. Our 
function here is largely to assist by co-ordina- 
tion, provision of expert advice, and develop- 
ment of activities anc institutions which are 
beyond the scope or capacity of individual 
Provinces. Within these limitations the Inte- 
rim Government will do all in their power to 
assist sound health development in India. The 
most important recommendation of the Bhore 
Committee in relation to central activities is 
that concerning the establishment of an All- 
India Institute with up-to-date facilities for 
training and research of the highest stand- 
ard. 1 think the cenception is a fine one 
and we propose to pursue the scheme 
actively and expeditiously. I propose to set 
up very. shortly a small committee to 
advise the Government on the _— scheme. 
We also intend to _ provide facilities at 
Calecu‘ta for meégicai licentiates from all 
parts of India to enable them to take their 
M.B.B.3 degree and we have taken over sur- 
plus American buildings and hospital equip- 
ment for the purpose. While we must develop 
medical education in India as rapidly as p9s- 
sible, ve must in the meantime send selected 
students abroad for higher training. There is 
no doubt that we have not at present in India 
the facilities for advance post-graduate train- 
ing which are to be found in other countries 
and I hope we shall be able to place abroad, 
under recognised leaders in the various bran- 
ches of medical science, at least fifty cf our 
most promising men i: each year. There is 
also a good deal to he said for enabling scme 
of our specialists to go abroad for short periods. 
Most of our scientific workers have been cut 
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oft from contact with workers abroad during 
the war and I feel that there will be a cor- 
siderab'e advantage in cnabling some of them 
to travel abroad, make contacts with scientific 
workers in other countries and study at first 
hand recent scientific development. We are 
expanding the staff and accommodation of the 
Malaria Institute of India to enable it to play 
its part in the drive against malaria which, 
we hope, will be set on foot in all Provinces. 
In the field of research I have no doubt that 
far greater assistance must be given than in 
the past and the proposals of the Bhore Com- 
mittee are being considered in consultation 
with the Indian Research Furd Association. 

In the field of nursing, in which India is so 
woefully backward, we are assisting in the 
higher training of futwre nursing administra- 
tors and specialists by the establishment of a 
nursing college which wili provide a course 
for a University degree in nursing as well as 
shorter specialised courses. It is hoped to 
develop in this institution in due course faci- 
lities for training in public health nursing. 
The legislative proposals for the regulation of 
the pharmacy profession which are already 
before: the Central Legislature will be pursued 
and I rope that we shal! also be able to intro- 
duce similar legislation for the dental and 
nursing professions. The arrangements for the 
enforcement of drug standard control, which is 
of such importance to the country, are in hand 
and the control will be introduced from the 
Ist April next. We also intend to develop 
what I may call the advice and information 
services. For example a Bureau is being set 
up with the function of collecting information 
and advising Provinces regarding the design 
and equipment of medical institutions. An- 
other subject which is engaging our attention 
is that of the data relating to population and 
vital statistics. Vital statistics are the founda- 
tion for public health work and there is a 
great and urgent need for improvement in the 
quality and speed of collection of such stat- 
istics. The growth of population is of course 
one of our large problems. I will not enter 
this controversial field now but there is a clear 
need for the collectien and co-ordination of 
data relating to population growth. This is 
imporient not cnly from the point of view of 
material for study of the so-called population 
problem but also from that of long-term plan- 
ning generally. These are some of the more 
important activities which we have in view 
and I hope that we may be able to extend 
them in directions in which Provincial Govern- 
ments and Institntions reed assistance. 

With the establishment of our own National 
Interim Government at the Centre we have 
entered the “age of hope”. Let us go forward 
in company to make it the “age of achieve- 
ment”. The building of a Nation’s health is 
no easy task. With our meagre resources we 
shall not be able to advance as rapidly as we 
should like; but it is a task worthy of all 
our energies and devotion. And no task is 
more important for the national welfare, for 
without health we cannot have happiness or 
contentment or prosperity. With co-operation, 
sustained effort and. determination I am confi- 
dent that we can succeed, 
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CYCLES IN DHARWAR SEDIMENTATION 
By Dr. C. S. PICHAMUTHU 
(University of Mysore) 


New that the sedimentary origin of many of 

the constituents of the Dharwar System 
in Mysore has been recognised, it is for consi- 
deration whether these ancient sediments 
share any of the characteristics of inter forma- 
tions. There are many aspects of this problem, 
but attention will be confined here to one of 
the important features of thick accumulations 
of sedimentary rocks, namely, the recurrence 
in cycles of sequences of certain types of sedi- 
ments. 

Sediments usually accumulate to great thick- 
nesses in large subsiding troughs which are 
called geosynclines, and subsequently these 
areas become mountain ranges. The general 
course of events is somewhat as follows: the 
geosyncline gradually sinks during long ages ; 
this downwarp gets slowly filled in by sedi- 
ments which accumulate as sinking goes on; 
the geosynclinal downwarp caused by the ac- 
cumulation of thousands of feet of sediments 
in such a basin of deposition results in the 
rise of the isogeotherms; this produces expan- 
sion and lateral pressure as a consequenc? of 
which the sediments are folded; further in- 
crease of pressure causes overfolds and thrusts, 
and the final expression of this is orogenesis 
when the geosyncline is elevated to form a 
mourtain range. Each orogenic revolution is 
accompanied by abyssal injection anu followed 
by volcanic action. 

This sequence of events must undoubtedly 
leave an impress on the type and structure of 
the rocks. The nature of a sedimentary deposit 
has a direct bearing on the depth at which it 
is formed, and in a subsiding basin, the suc- 
cession is ordinarily a conglomerate, followed 
by sandstones, clays, and limestones. In meta- 
morphosed regions, the rock sequence is con- 
giomerates, quartzites, schists, and crystalline 
limestones. This sedimentary cycle can be ob- 
served in several formations of <ifferent ages 
in India, e.g., in the Salt Range and Spiti areas, 
and in the Cuddapah and Vindhyan formations. 
The cycle is not often complete or obvious be- 
cause of the disappearance of strata due to 
denudation or to tectonic disturbances. 

The Dharwars are much more ancient in age, 
and hence the probability of the preservation 
of evidences of such sedimentary cycles is 
somewhat less. It is remarkable, however, that 
though the Dharwars have been highly dis- 
turbed and metamorphosed, the sedimentary 
sequence in many regions is reasonably clear. 
In such favourable areas the sedimentary cycle 
can be recognised. 

This succession of quartzites, shales or 
schists, and limestones is seen in many occur- 
rences of Archzean rocks in the Peninsula. The 
Aravalli System starts with a basal quartzite 
and is succeeded by phyllites, and cherty lime- 
stones. In the Delhi System, quartzites are 
succeeded by phyllites and biotite schisis 
which are overlaid by cale-schists and 
cale-gneisses. In the Gangpur Series, the suc- 
cession is quartzites, mice schists and phyllites, 
and dolomitic and calcitic marbles. The Sausar 
Series commences with a quartzite overlying 


which are schists, calciphyres, dolomites, and 
crystalline limestones. In Bastar State, the 
oldest Pendulner Stage is composed mostly of 
quartzite; this is overlain by the Bengpal Se- 
ries which is formed of andalusite-greiss and 
cordierite-gneiss which represent metamor- 
phosed aluminous sediments; the Bailadila tron 
Ore Series which comes next is formed mainly 
of calc-schists, amphibolites, and banded fer- 
ruginous quarizites. In many other regions, 
schists succeed quartzites, but the limestones 
are wanting. 

It is interesting to note that in Mysore State 
also this sedimentary cycle can be recognise:l. 
In the Shimoga Schist Belt, both the middle 
and upper Dharwars exhibit very well the se- 
quence of cong!umerate, quartzite, schist, and 
limestoi.e. , 

SHIMOGA ScuHist BELT 
Upper Dharwers— 

rerruginous quucizites. 

Thin hands cf limestone. 

Agrillitic calcareous silts. 

Quartzites. 

Conglomerates. 

Middle Dharwers—— 

Banded hwmatiie quartzites. 

Limestones and Colomites. 

Phyllitic snd chloritie schists. 

Secicitic crits and quartzites. 

Conglomerates. 

CHITALDRUG ScHIstT BELT 
Upper Dharwars— 

Ferrugincus and Mianganiferous quartzites. 

Chaiybitie rocks. 

Clay schists and phyllites. 

Sandstones. 

Conglomerates. 

Middle Dharwars— 

Banded ferruginous quartzites. 

L.imestones 

Shales, nhylites and schists. 

Quartzites and grits. 

Conglomerates. 

Thus we see that the Dharwar sediments in 
their order of deposition conform generally to 
what has been noticed not only in the younger 
formations but in the analogous rock series in 
other parts of India. In this respect, the Dhar- 
wars of the Peninsula resemble also the Pre- 
Cambrian formations of China, United States, 
and Canada 

From what has been said above it is clear 
that in the Dharwars of Mysore, two distinct 
sedimentary cycles can be recognised each 
commencing with a conglomerate which passes 
on into quartzites (often showing current bed- 
ding and ripple marks), and succeeded by 
shales or schists, and limestones associated with 
banded manganiferous or ferruginous quartz- 
ites. 

Enochs of sedimentation have always been 
followed by intervals of vulcanism. The geo- 
logical record contains many examples of vul- 
canism after a period of geosynclinal sedimen- 
iaticn. The earliest records throughout the 
world bear ample evidences of this, and the 
sedimentary rocks are seen to be intruded by 
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and interbedded with igneous material. The 
Dharwars, again, are no exception to this. In 
Myscre, as in similar formations in many other 
paits of the world, the Dharwars start with an 
zgnecus complex of basic, intermediate, and 
acid lava flows and intrusives. Then the 
middle Dharwar cycle of sedimentation com- 
mences. At the closing phases of this cycle, 
extensive igneous action takes place. Batho- 
liths and stocks of acid rocks have stoped ‘heir 
way. upwards and some of them have reached 
the surface. In the Shimoga Schist Belt we 
have examples of the granite masses of Rangan- 
durga, Balekal, and Shimoga; and, im ‘he 
Chitaldrug Schist Belt, the Pitlali and Bukka- 
patna granites. It is probable that at this 
stage the sediments were thrown up into huge 
mountains. 

Subsequent to such mountain building activ- 
ity, minor intrusions and volcanic flows, mainly 
of the composition of basalts are usual, and in 
the Dharwars of Mysore we have again goot 
examples of such igneous phenomena. In the 
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Shimoga Schist Belt there are the Bababudan 
epidiorites, and in the Chitaldrug Schist Belt, 
the Jogimardi and Bellara traps. 

The mountain ranges of this period were 
then subject to erosion and _ peneplanation, 
and the stratified rocks of the second cycle 
would then have been laid down upon a prob- 
ably folded and faulted and planed-off body of 
rocks, commencing with conglomerates and 
succeeded by quartzites, shales, limestones, and 
ferruginous quartzites. The same sequence of 
events must have been repeated, ending again 
with a period of igneous activity. The granitic 
rocks which have now been identified as por- 
tions of the Peninsular Gneiss, and the horn- 
blendic and norite dykes are evidences of this 
third phase of vuleanism which marked the 
close of the second cycle of Dharwar sedimen- 
tation. 

lt will thus be seen that in the Dharwars of 
Mvsore we can recognise at least two distinct 
cycles of sedimentation each with its attendant 
igneous phenomena. 


FOURTH INTERNATIONAL CONGRESS FOR MICROBIOLOGY 


EWS has been received at the office of the 
Indian National Committee of the Inter- 
national Association of Microbiologists that the 
Fourth International Congress for Microbiology 
will be held at Copenhagen, Denmark, from 
July 20th to 26th, 1947. The business of the 
Congress will be conducted through 9 sections, 
as follows :— 

Section I.—General 
tica; Growth substances. 
and Veterinary Bacteriology; 
tussis; Pathogenic streptococci ; 
Brucellosis. Section III.—Viruses 
Diseases; Poliomyelitis; Influenza. 
—Serology and Immunology; 
Principles of Serology, partly in relation to 
Infection-Biology, partly from physical and 
chemical view-points. Section V.—Variation 
and Mutation in Micre-organisms; Adaptation; 
Induced Mutation. Section VI.—Plant Patho- 
logy and Mycology; Plant pathogenic bacteria 
—-their taxonomy and nomenclature; Nomen- 
clature of plant viruses; Physiologic (patho- 
genic) races of fungi; Fungus flora and decay 
in wood pulp. Section VII.—Water and Soil 
Microbiology; Antibiotic activity in the soil; 
Nodule bacteria and nitrogen fixation in the 
soil; Microbiological methods for determina- 
tion of soil fertility; Autotropic bacteria; 
Methods for quantitative determination of 
Escherichia ooli in water; Pathogenic bacteria 
in sewage; Bacteriology of the biological puri- 
fication of sewage. Section VIII.—Dairy and 
Food Microbiology; Sour-milk for therapeutic 


Microbiology; Antibio- 
Section II.—Medical 
Diphtheria; Per- 
Tuberculosis 
and Viral 
Section IV. 
Fundamental 


purposes; Lactic acid bacteria in silage; Food 
poisoning. Section IX.—Alcoholic and other 
Fermentations; Butanol-acetone fermentation; 


Food yeast. 


The International Society for Microbiology 
was established in 1930 “with the object of 
promoting scientific thought by creating a 
closer relationship between sciertific workers 
in different countries, and especially of spread- 
ing the idea that all its members were united 
in a common ideal of peace and constant 
friendship.” 

The Seciety is directed by a Central Inter- 
national Committee and a Permanent Commis- 
sion. The Central Committee is composed of 
members of the Society’s Board, the members 
of the Permanent Commission and the Chair- 
men of the National Committees. 

Each country of geographical region forms 
a National Committee made up of workers in 
various universities, research institutes and 


other institutions concerned. The constitution 
enjoins that workers wishing to contribute 
papers must epply for membership through 


the National Committee of the country con- 
cerned and when the Central Committee ap- 
proves of such application, they then become 
full members on payment of the required fee. 
The office of the Fourth international Congress 
is located at Kommunehospitalet, Copenhagen, 
Denmark. The office of the Honorary Secretary, 
Indian National Committee (Dr. A. C. Ukil), 
is located at the All-India Institute of Hygiene 
and Public ‘Health, 110, Chittaranjan Avenue, 
Calcutta, from whom further information on 
the subject can be obtained. 

For the information of those who will con- 
tribute papers, it is stated that a summary not 
cxeceding 290 words should be in the hands 
of the General Secretary of the Congress at 
Copenhagen not later than the Ist January, 
i947. 
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-UNITED NATIONS RELIEF AND REHABILITATION ADMINISTRATION 


SOUTHWEST PACIFIC AREA INTERNATIONAL VETERINARY 
AND LIVESTOCK SECRETARIAT 


By A. C. MATHUR 
(imperial Council of Agricultural Research) 


HE U.N.R.R.A. is made up of 47 member- 
nations. Each contributing nation pro- 
vides funds based on its national income for 
the year ending 30th June, 1943. India is one 
of the member countries and has contributed 
relief to the peoples of other lands. It has 
already made one contribution of Rs. 80 mil- 
lion to U.N.R.R.A.’s work and a second contri- 
bution of Rs. 20 million has been voted by the 
legislative assembly. 

The first task of the U.N.R.R.A. is to provide 
relief; to distribute food, clothes, and medical 
supplies. In the war-devastated countries, 
due to the breakdown of the veterinary services 
and to emergency slaughter of animals for food 
as well as to the actual destruction of live- 
stock by military operations, the number of 
the livestock are halved, quartered and in some 
places almost wiped out. Livestock, as we 
know, plays a very important role in relief 
and rehabilitation as it provides food. and 
clothing, power for planting and reaping the 
crops and aid in maintaining fertility. 

To facilitate the provision of such relief in 
the south-west Pacific area there has been set 
up an International Veterinary and Livestock 
Secretariat by U.N.R.R.A. The Governments of 
the following countries are members of this 
secretariat. Australia, China, France, India, 
Netherland East Indies, New Zealand, Philip- 
pines, United Kingdom, U.S.S.R., and United 
Kingdom, U.S.S.R., and United States of Ame- 
rica, and in addition the Commander-in-Chief, 
United States Armed Forces, Pacific, and the 
Supreme Allied Commander, South-East Asia 
are also members. 

In order to facilitate collaboration among 
Far-Eastern Governments in connection with 
international epizootic control and regulations 


‘governing such controls, each of the member 


governments was requested to appoint a veteri- 
narian to confer with representatives of other 
Governments, at a meeting held at Sydney, 
Australia, on the 14th to 17th December 1945. 
Dr. F. C. Minett, p.sc., M.R.Cc.v.s., Director, 
Imperial Veterinary Research Institute, Muk- 
teswar, was appointed representative of the 
India Government 
After each representative at the Conference 
had described the chief livestock difficulties 
which confronted their country the conference 
considered the following ‘Netes on Agenda’ 
which had been prepared by a Veterinary Ad- 
visory Group composed of eminent veterinary 
specialists. The notes are as follows:—_ 
1. Functions of UNRRA SWPA International 
Veterinary Secretariat— 
(a) Exchange between countries of informa - 
tion on Epizootic Diseases : 

(i) Statement on incidence of virus, bacte- 
riological, protozoal, and parasitic dis- 
eases in member countries. } 

(ii) Exchange by monthly bulletins of in- 
formation regarding incidence of in- 
fectious diseases. 


(iii) Re-establishment of publication of 
monthly statistical bulletin, based on 
information supplied by contracting 
countries as was carried out by the 
International Bureau of Epizooties in 

Paris before the war. 

{iv) Transmission by cable or telegram of 
the occurrence for the first time in the 
reporting country of scheduled dis- 
eases, or of extension of these dis- 
eases into areas previously unaffected. 

(v) Nature of common pro forma on which 
the monthly report should be _ sub- 
mitted. 

(vi) Exchange between contracting - coun- 
tries explaining the method of veteri- 
nary organisation in force, the qualifi- 
cations and type of training undergone 
by their veterinary officials, the rela- 
tive strength of their veterinary per- 
sonnel as contrasted with their human 
and animal populations and the meth- 
ods of control adopted within their 
territories for controlling infectious 
diseases. 

(vii) Desirability when transmitting informa- 
tion concerning infectious diseases of 
inclusion of maps or diagrams show- 
ing extent and distribution of particu- 
lar disease in the reporting country. 

(6) Acceptable internationally of health certi- 
fication : 

(i) The purpose of health certification. 


Gi) Schedule of diseases covered by health 
certification—(a) Infectious, (b) Other. 
(iii) Nature of certifying authority. 
(*) Exchange of information on manufacture 
and marketing of biological products : 

(i) Preparation of a list of biological pro- 
ducts manufactured by member coun- 
tries. 

(ii) Methods of standardisation and control 
of biological products. 

(iii) Provision for regular interchange of 
information. 

(d) International movement and transfer of 
livestock-quarantine, inoculation, etc. 

(c) Animal Meat and Animal Products: 

(i) Import and export of meat. 
(ii) Import and export of animal products 
other than meat. 

(f) Exchange of administrative, research and 
other workers and provision of post- 
graduate educational facilities. 

(g) Provision for loan of trained technical 
personnel to countries requiring assist- 
ance in an emergency. 

(h) Possibility of allowing any contracting 
country to despatch temporary mis- 
sions or establish permanent veterinary 
officials in any of the other contract- 
ing countries. 

2. Organisation for UNRRA SWPA Inter. 

national Veterinary Secretariat— 
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(a) Temnorery organisation under UNRRA 
Administration. 
(b) Permanent organisation under control of 


United Nations. 
3. Relations of UNRRA SWPA, etc., with other 
Regional Groups or countries. 

To be sub-secretariat of International Office 
in Paris. 

Following a full discussion the conference 
adopted twenty-seven Resolutions covering alli 
items on the agenda and incorporating details 
of information required to be completed, for 
transmission to the secretariat, by each mem- 
ber country. The Veterinary Secretariat was 
made responsible for the collection and dis- 
semination to member states, of information 
in regard to all aspects of the livestock indus- 


Central National Nuseum for India 


bey 
Science 
tries of member states, including the incidence 
ana control of diseases and the breeding and 
feeding of livestock. 
_ The collection and dissemination of informa- 
tion as far as it pertains to India is being 
undertaken by the Imperial Council of Agri- 
culiural Research, and the Veterinary Secre- 
tariat in Sydney is disseminating to member 
countries all useful information which it gets 
from time to time. Accordingly the Imperial 
Council of Agricultural Research has received 
a list of contagious diseases prevalent in the 
Philippines, Netherland East Indies and New 
Zealand. A copy of these lists may be had on 
application to the Secretary, Imperial Council 
of Agricultural Research, New Pusa, New 
Pelhi. 


CENTRAL NATIONAL MUSEUM FOR INDIA 


A PLAN for the early establishment of a 

Certral National Museum of Art, Archzo- 
logy and Anthropology in Delhi, has been com- 
pleted by the Special Ceummittee appointed by 
the Covernment of Incia for the purpose. 

The Committee of which Sir Maurice Gwyer, 
Vice-Chancellor of the Delhi University, was 
Chairman, has ieccommended that the Museum 
should comprise a Directorate and five Depart- 
ments, namelv, (i) Art, (2) Prehistoric 
Archzology, (3) Historic Archzology—Bud- 
dhist, Jaina, Brahminical, Muslim, (4) Numis- 
matics and Epigraphy and (5) Anthropology— 
cultural and physicai. There will also be a 
Circula'ing Denariment, a Library and a Che. 
mical “Uaboratory. 

The need for such a central institution has 
been keenly felt in this country since 1912, 
when the Government of India approached the 
Secretary of State for the establishment of an 
Oriental Research Institute in India. This need 
was repeatedly stressed also in subsequent offi- 
cial reports. 

Finally in 1945, the need to establish a Cen- 


tral National Muscum was expressed in a 
Resolution submitted to Government by the 
Central Advisory Board of Archzology, and 


was sunported by the Standing Committee of 
the Legislature for Fducation. The Govern- 
ment of India accepted the recommendation in 
principle and appointe:t a Committee of 11 mem- 
bers, under the chairmanship of Sir Maurice 
Gwyer to frame details. The terms of refer- 
ence to the Committe included the functions 
(powers, etc.) of the Museum, general admin- 
istration, internal organication, site and build- 
ing. 
The main aim of the Central National Mu- 
seum is to present ta the world the material 
contribution of India to the sum total of human 
Civilisation. To achieve this the Museum will 
have to maintain a thorougly representative 
collection illustrating the arts, crafts and cul- 
tures of India down to recent times; and at 
the sare time museum technique and museum 


service in India will have to be raised to the 
high irternational standard. 
COMMiTTEE’S RECOMMENDATIONS 

The Committee have, therefore, recommended 
that in the first stage of the scheme a highly 
trained nucleus staff consisting of a Director 
and two Keepers may be appointed, and 
the Keeners be sent on a carefully planned 
foreign tour which should include a detailed 
examination ef tue construction, administra- 
tion, methods of Gispiay, etc., of museums in 
Great Britain and America. 

The function of the Museum will be two- 
fold: io further research and to offer guidance 
to laymen. The Committee have laid special 
emphasis on the importance of selecting a suit- 
able Chief Librarian, who will be competent 
to guide staff and spproved research students 
and scholars in regard to published material 
in all branches of the Muslim’s work. 

It has also recommended the appointment of 
five gu‘de lecturers, one for each section, who 
will give a series of popular lectures both for 
schools and for the general public. 

The creation of a Circulating Department is 
another feature of the scheme. The main pur- 
pose of this Department (modelled on a simi- 
lar department in the Victoria and Albert 
Museum, London) will be to prepare and send 
out classified loan collections to towns and 
educationa! institutions. 

On the analogy of other institutions of the 
kind, the Committee have recommended that the 
museum should be controlled by a Governing 
Body including representatives of appropriate 
Government Departments together with non- 
officials representing various special interests. 
The Governing Body should be autonomous, 
subject only to such conditions as the Govern- 
ment of India may attach to their block grant. 

The Museum will he located in Delhi, and 
the Committee has chusen a site for it. The 
whole scheme will be worked out in three 
distinct stages and is estimated to involve, 
when complete, an annua! expenditure of near- 
ly eight and a half lakhs. 
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NATIONAL STANDARDS FOR INDIA 


HE Government cf India have decided to 
set up an organisation called the Indian 
Standards Institution with headquarters in 
New Delhi with the cbhject of evolving national 
standards in respect cf structures, commodities, 
materials anc cperations, and for promoting 
standardisation, quality control and simplifica- 
tion in industry and commerce. 

The Institut‘on wiil be managed by a General 
Council consisting cf the Hon’ble Member for 
Industries and Supplies (President), and 64 
representatives from the Central Government 
Departments, Provinces, £tates, Research Insti- 
tutions, Chambers of Commerce and others. 

It will be financed by Government and con- 
tributions from industry, the Provinces, States 
and interested public bodies, subscriptions from 
members and bv sale of Indian standards and 
specifications The Government of India have 
decided initially tc make grants for a period of 
five years. 

The Institution will be divided into five sec- 
tions, viz, enginecring, building, chemicals, 
textiles, and food anc agricultural products, 
each to be ccntrolied by a Divisional Council. 
The actua! nreparation of standards will be 
done by smal! committees of experts represent- 
ing various interests such as the producers, 
consumers and technica] experts. 


The Institution will be non-official, although 
supported by the Government of India. The 
membership will be open to all interested in 
its objects. Organisations, companies, firms, 
educational institutions and corporate commer- 
cial bodies wil! be enrolled as Sustaining Mem- 
bers and individuals interested in the work of 
the Institution as Ordinary Members. The an- 
nual subscrirtion has been left to the discre- 
tion of the subscriber, but to allow even the 
smallest industry to benefit by the scheme the 
minimum svbscriptions have been fixed at 
Rs. 250 ner annum for Sustaining Members and 
Rs. 25 per annum fcr Ordinary Members. 


Maint?rnance of Siandards.—The. establish- 
ment of the Institution is intended to raise the 
standar2 of Indian preducts to he level of other 
industrial countries. It is recognised that the 
marketabilitv of any commodity or product 
depends, firstly upon the intrinsic worth of the 
commoditv and, secondly on the consumer’s 
confidence in the specifications; in other words, 
on efficiency in production and on the mainte- 
mance of standards. One of the chief problems 
of industries in India is the quality of produc- 
tion. 

Again, unless India falls in line with inter- 
national stendards, her export trade will suffer. 
It is, therefore, of considerable importance to 
India’s peace-time production that her indus- 
tries, old and new, should be helped to organ- 
ise on scientific lines and that the standard of 
Indian products should be raised to the inter- 
national level. A national standards organisa- 
tion is thus indispensable to the industrial 
development of a cuuntry. 

Vast Incuszrial Plans.—Due to the diversity 
of raw materials available in India and the 


processes employed for manufacture, the British 
and other standards are not always suitable for 
adoption in this country. 


The proposal to establish a central standards 
organisation in India for fixing standards was 
first raised at the Twelfth Industries Confer- 
ence held in Lucknow in December 1940. Due 
to the war. however, the Government could not 
pay much aitention to this. With the vast 
industrial nlans that are contemplated in the 
immediate future, this question has become 
one of urgent importance. The Government of 
India accordingly prepared a scheme for estab- 
lishing a central standards organisation in India 
which has heen generally accepted by all Pro- 
vincial Governments, Indian States, Chambers 
of Commerce, and other important industrial 
organisations. 


Objects of Iastitution.—The objects for which 
Se — is being established are inter 
alia to:— 


_ (1) Prepare and promote the general adop- 
tion of stnndards on National and International 
basis relating to structures, commodities, mate- 
rials, practices, cperations, etc. and from time 
to time revise, alter and amend the same. 


(2) Consider and recommend to Government, 
national standards for the measurement of 
length, weight, volume and energy. 

(3) Promote standardization, quality control 
and simplification in industry and commerce. 


(4) Adept such measures and take such 
steps and do all such things, as may in the 
opinion «f the General Council, be conducive 
to the vromotion of cordial relations between 
the Institution and persons interested in he 
objects of the Institution. 


(5) Co-ordinate the efforts of produters and 
users for the improvement of materials, pro- 
ducts, appliances, processes and methods. 


_ (6) Provice for the registration of standard- 
ization mark: wpplicable to the products, come 
modities, ctc., for which it issues standards, to 
be branded on or applied to those products, 
commodities, etc., which conform to the stand- 
ards set. 


(7) Provide or arrange facilities for the 
examination and testing of commodities, pro- 
cesses, anc rractices and for any investigation 
or research that may be necessary. 


_ (8) Procure the recognition of the Institution 
in any foreign ccuntry or place. 


_ (9) Colisct and circulate statistics and other 
informatior relating to standardizaion in all its 
branches. 


(10) Esteblish and maintain libraries, muse- 
ums and letoratories for the purpose of fur- 
thering the practice of standardization. 

It hac been decided that the Institution 
should ke registered under the Registration 
of Socicties Act. A meeting of the Gencral 
Council wi!'l be convened early to consider the 
terms of the Memorandum of Association ang 
Rules and Regulaticns, 
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A DWARF MUTANT IN NEGLECTUM VERUM COTTON 
By T. R. KHADILKAR 


[X the year 1941 a dwarf plant with very 

small leaves and flowers was noticed by 
the writer in a large population of cotton 
piants belonging to the neglectum group and 
growing in the breeding area of the Jalgaon 
Farm. Its botanical characteristics and the 
genetic nature of dwarfness when studied gave 
the following information. 


TABLE I 
Choracters of the mutant and normal plants 


S. 








No Character Mutant | Normal Remarks 
P » | T 
1 |Plant height 30 cm. | 100 cm, /The mutant 
2 | Leaf length 6°5 ,, ia plant pre- 
3 | Length of mid-| 5-0 ,, oe a sented a 
dle lobe of very dis- 
leaf tinct ap- 
4 |Breadth of mid Ie] >| 2°1,, | pearance 
dle lobe of in the field 
leaf (Plate I). 
5 | Margin of leaf |Wavy with) Smooth 
stray pro- | 
jections | 
6 | Presence of Present Present 
sinus lobes in 
a leaf | 
7 |Length of petal| 3-4 cm. | 4*7 cm. 
8 | Breadth of 
Petal t=  - 
9} Petalcolour /|Deep | Deep 
yellow | yellow 
10 |Length of bract}| 2-4 cm. | 2-9 cm 
11 | Breadth of |! 
bract es « + 38 
12 | No. of teethin | 
the bract | 7 7 
| 


Sparsely 

j\developed.| Normal 

14 |Gynzceum | Stigma Stigma nor- 
elongated, mal, ovules 
ovules |normal, 
sterile. 


13 | Androeceum 





| 
Figures in the table are the averages of six 
measurements in each case. 





The above table shows that the various plant 
parts of the mutant are about half of the nor- 
mal in size in most cases except the height 
which is about one-third of the normal. The 
number of teeth of the bract is, however, the 
same in both. The andreeceum and gynx- 
ceum show normal development in the dwarf. 

The few flowers that were found on the 
mutant did not set fruit either when selfed or 
crossed with a normal plant indicating its 
female sterility. When used as a male parent, 
however, for crossing with a normal plant it 
produced normal fruits and seeds. 

The plant was crossed with two pure strains, 
viz., N.R. 5 and B. XXI, with a view to study 
the genetical behaviour of the dwarf habit. 


(Cotton Breeder, 


Jalgaon) 


Contrasting characteristics of the female parents 
are given in the table below :— 





TABLE II 
| 
Parent | Petal colour Habit of growth | Sinus lobe 
= = —— - ai ” a 
N.R.5 | White (yy) | Normal (DD) |Present (ss) 


B XXI Pale yellow(yy)| Normal (DD) /Absent (SS) 





TABLE III 
Behaviour of F, and F, of the cross 
N.R. 5 x dwarf 





| 


| Peta colour} Habit of | 
F, Deep | growth= | 
yellow | Fully normal | 


l 
| Yellow petal, White petal | Total 


| 
Classes in F, eit | | 
Nor- No 





Dwarf J | Dwarf 

event growth growth|@rowth} 

Frequency in F, 

(observed ) 115 31 31 | 14 191 

| | 

Freguency in F, | 

(expected on 9:3°3: 
1) 107-4] 35-8 35-8 | 11-9 | 160-6 

Deviation | —7-6 


~4-8)—4-8| 2-1 


9: For 33:1 X?2 = 2-19 P betwee. 0-70 and 0-50 
TABLE IV 
Behaviour of F, and F., of the cross 
B. XX!I x dwarf 
| Habit of | 





: Sinus lobe = ad 
Fy Absent = 
aati Normal 


Sinus lobe Sinus lobe 


absent present Total 
Classes in F, a zs penoetnenes . . 
| NOF” | Dwarf wer |Dwarf 
mal growth mal lgrowtl 
growth |> ; growth [SOW : 
ae cc ane oe ome seal 
Frequency in F, | 
(Observed) 108 | 42 | 35 | 12 | 197 
Frequency in Fy, | | | | 
(expected on 9:3:} 
3:1) | 110-8! 36-9 | 36-9 | 12-3 | 196-9 
Deviation | —2°8 | din —1-9 | -0°3 





For 9:3:3: 1X? = 0-88 P between 0-90 and 0-80. 








ice 
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In respect of the above two crosses a good 
fit for the digenic ratio is observed. 

From the results of the F, generation it is 
evident that the dwarf habit behaves as a 
recessive to the normal in both the crosses. 
In the cross N.R. 5 x dwarf (Table IIT) yellow 
petal of the dwarf is dominant to the white 
of N.R. 5. The F. behaviour of the petal 
colour and dwarf habit jointly give a 9:3:3:1 
ratio indicating that the genes responsible for 
tnese characters are situated on different chro- 
mosomes. 


Ae, 
=K 
ft 





I = Normal and dwarf plant. 
Zejt : Normal Plant. 
Right: Dwarf Plant. 
in the cross B. XXI x dwarf (Table IV) the 
absence of sinus lobes is dominant to its pre- 
sence or that there is an inhibitor in the B.XXI 
parent which suppresses the expression of the 
lobe character in the F, generation. In F, 
generation the behaviour of sinus lobe and 
dwarf habit assort independently on a 9:3: 
3:1 basis indicating as in the first cross, that 
the genes controlling these characters lie on 
ditferent chromosomes. 


The genic symbols for the various characters 
have been assigned as below :— 
Yellow petal= YY, White petal = yy. 
Absence of Sinus Presence of sinus 

sinus lobe = SS, or II ss. lobe =ss or ii ss. 
Inhibitor — II. 
Nermal habit of growth = DD. 

Dwarf habit of growth = dd. 

It may be pointed out that all dwarf plants 
in the F., could be easily distinguished by their 
dwarf habit of growth, small leaves with wavy 
margins (Plate II) and small flowers. All such 
plants were self-sterile and, therefore, could 
not be grown further. 





0 «Hepat Pe oF 
eho ste rs ip anh ct ree S 


II = Leaves of dwarf plant with wavy margins. 
Leaves of normal plant. 
Top Row : Leaves of Dwarf Plant. 
Bottom Row : Leaves of Normal Plant. 


The mutant plant described above resembles 
in certain respects the crinkled dwarf mutant, 
observed in barbadense (Sea Island) cotton 
ard also recorded in Egyptian cotton under the 
name crinkled leaf by Trought and has been 
found in hirsutum cotton by Hutchinson and 
Ghose. The points of resemblance in the 
mutant and the crinkled dwarf are (1) the torn 
and ragged leaf edges and (2) its simple reces- 
sive behaviour in the inter-varietal crosses. 
The leaf-surface of this mutant is smooth and 
green as opposed to the crinkled and mosaic 
leaf-surface of the crinkled dwarf.! 

I am highly thankful to the Indian Central 
Cotton Committee for having permitted me to 
publish this note and to Mr. V. V. Nimbkar 
for having helved me in taking the various 
observations in the field. 


1. Harland, S. C., Ze Genetics of Cotton, 1939, p. 79. 


ATOMIC RESEARCH IN GREAT BRITAIN : 


A NEW Atomic Energy Research Establish- 

ment is being set up at Harwell (Britain). 
This estaolishment will be concerned with the 
duadnoueea of the scientific and industrial 
aspect of nuclear energy and with the solution 
of the scientific problems which will arise in 
the large-seale prcauction of fissile materials. 
Physics, Chemistry, Engineering and Biological 
Laborator‘es forrn the main centres of activity 
in the new establishment. A low-power gra- 
phite file is under construction and will be in 
operation shortly. A high-powered graphite 
file is ajso under construction which, when 
completed, will pruvide intense sources of 


radiations end produce, en a large scale, radio- 
active substances for scientific research and 
for medical work. For studies in fundamental 
nuclear physics cf importance to atomic 
energy, an electrostatic generator for the pro- 
duction ef 5 million volts and a “92-inch” 
cyclotron are being built. The Research Estab- 
lishment is being manned by the large number 
of British scientists who acquired essential 
experience in atomic energy development in 
North America. 

The present scientific staff working on the 
Harwell Project is about 250 of whom 35 are 
actually working at Harwell, 
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ON YOUNG’S MODULUS FOR INDIA 
RUBBER 


Ir is generally made out that the dynamical 
value of the Young’s modulus for India rub- 
ber is greater than the statical value E,.t In 
some cases it is found that E is almost equal 
to E,.2. Various reasons have been put for- 
ward for explaining this discrepancy. It is 
found that Hooke’s Law, which does not hold 
good for large values of the longitudinal 
stretch, is used for statical values. In experi- 
ments conducted with India rubber the stretch 
is not small, and hence the theory of Finite 
strain? should be used for determining the 
statical value. 
If E’ be the value of the Young’s modulus as 
given by the Finite strain theory, we find 
2 l?w ly 1 
EP -1,” 1-1, @) 
: being the weight hung and | and 1, being 
the ake’ aaa unstretched lengths of the 
specimen used. Thus 
E’ wt. 2 
E; l, l+ l, 
which shows that E’> E,. 
we get E’=°%/, E,, which : 
dynamical value found in certain cases. 


the mistake lies in using Hooke’s Law. 
If w, the weight per unit length of the speci- 


E, =W 


(2) 


In fact if |= 3/; L,, 
is practically the 
Thus 


men, is also to be takén into account, we get 
the result 

lw 2w\i 2 $ 

= =(1 - z”) - [1 — (hw + w) | * (3) 
Hindu College, 
Delhi, 

August 14. 1946, 





B. R. SETH. 


1, Deodhar, G. B., and Kothari, D. S., Jd. Journ. 
Phys., 1928, 2, 305. 2. Puri, A. Nu. Proc. Nat. Acad. 
Sci., 1937, 7, 45, 3. Seth, B. R., PAil. Trans. Roy. Soe, 
1935, 234, 231, 


WHY LESS OZONE OVER EQUATORIAL 
LATITUDES! 


THE problem of lower temperature at the 
tropopause over the equator than in the tempe- 
rate latitudes has again come into prominence. 

In discussing the- sounding balloon data of 
Agra, Ramanathan suggested that the lower 
temperature ‘at the equatorial tropopause may 
be due to one of the two causes, the relevant 
one being strong convective action in the high- 
er layers of the tropopause.2 The strong con- 
vective action can arise if more moisture is 
present. He found, on an average, more water 
vapour at all levels of the troposphere in the 
tropics than in the temperate regions. 

Dobson found during the war (1939-45) with 
the new Hygrometer devised by him that the 
amount of water vapour about the level of 





get 
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tropopause and in the stratosphere to be only 
1/50 that was expected from previous measure- 
ments. In a suggestive paper,* he explained 
the low temperature of the tropical tropopause 
by considering that the amount of ozone to be 
less and the amount of water vapour to be 
more in the tropics than in the temperate lati- 
tudes. But he finds no reason why the amount 
of ozone should be less over the tropics than 
elsewhere. To import a fresh cause for this 
decrease may not be necessary. The agencies 
involved are sun’s ultra-violet rays (photo- 
chemical action) water vapour and ozone. It 
is well known that ozone breaks up (slowly, 
but more rapidly than in the absence of water) 
in presence of water or water vapour. In many 
chemical reactions water vapour plays the role 
of a catalyst. 

It is suggested, as a possible solution that 
the smaller amount of ozone in the tropical air 
may be due, as a condition of equilibrium, to 
the excess water vapour itself in presence of 
ultra-violet light. Similarly in summer in 
India, when water vapour increases the ozcne 
content may diminish, 


Meteorological Office, 
Poona S. L. MALUPKAR. 


September 24, 1946. 


1. Read before the Symposium of National Institute 
of Sciences, India, Bombav, August 30th, 1946. 2, 
Memoirs Ind. Met. Dept., 1930, 25, 183. 3. 7.R.S., 
Feb. 1946.-—Aakerian Lecture for 1944. 


THRESHOLD POTENTIAL, CONDUCTI- 
VITY AND COURSE OF A CHEMICAL 
CHANGE UNDER ELECTRICAL 
DISCHARGE 


TOWNSEND’s theory of ionisation by collision 
contemplates sensibly the same change on 
reaching the ‘dielectric strength’, ‘starting’, 
‘break-down’ or the spark (Paschen) potential. 
For elementary gases, this is identifiable with, 
or is a simple function of the corresponding 
‘threshold potential’ V» in especially ozoniser 
type discharges.!.2.3.4.5 Like Paschen potential, 
Vm is a sensibly linear function of the gas 
pressure. As found by the author for V,,:*-* 
it is extremely likely that ‘electron affinity’ 
of the excited gas, besides its ionisation poten- 
tial is a chief determinant of the Paschen 
potential; comparatively, however, Vy» would 
appear to be more sensitive to change of fre- 
quency af A.C. supply and of temperature 
especially in polyatomic gases and reactive 
mixtures. 

The author’s general finding!*.*.456 that 
(i) a reaction occurs only above V,, and 
(ii) that at an applied potential V, velocity of 
the chemical change and the corresponding 
current i depend principally on V-V», has been 
confirmed by results of numerous discharge re- 
actions studied in these Laboratories, including 
such quasi-chemical changes under discharge 
as the activation of nitrogen, its deactivation, 
‘latent image’ formation, etc. (ii) led to the 
prediction and discovery by the author of a 
new light-effect 4i, an instantaneous and re- 
versible photo-diminution of i observable from 
X-rays to extreme red in a number of gases 
and vapours under electrical discharge.*.*-* 





In part, Vm corresponds to the ‘energy of 
activation’ found chiefly from the temperature 
coefticient, which is a distinctive characteristic 
of a thermal reaction. It does not enable an 
experimental separation of a composite chemi- 
cal change, e.g., into its consecutive reactions. 
This is possible, however, in a discharge re- 
action by excitation at V». It follows from (é) 
that near Vm the earliest of the (consecutive) 
reactions would set in with least velocity and 
minimum decomposition of its products. Exci- 
tation at Vm should, therefore, be, a valuable 
device for isolating — any rate detecting) 
unstable, e.g., intermediate products in a dis- 
charge reaction. This has been substantiated 
by results for the decomposition under silent 
discharge of some oxides of sulphur and nitro- 
gen per se, and also in contact with metallic 
and certain reactive films, studied in these 
Laboratories. 

The marked utility of data for the time- 
variation of i as a means of elucidating the 
course of a discharge reaction has been empha- 
sised by the. author,!.*5 It is about the only 
criterion of the progress of a reaction (e.g., 
hydrogen, chlorine combination) unaccompa- 
nied by pressure change, without disturbing 
the system as with a time-to-time analysis of 
the reaction mixture. This last, gas pressure 
p, i and such associated characteristics as wat- 
tage W dissipated in the system, the spectral 
nature of the discharge glow, etc., show a 
greater mutual synchronous variation during 
the reaction, the nearer to Vis the corres- 
ponding applied V. This, in general, would 
also favour observation of discontinuities char- 
acteristic of the course of the reaction, corres- 
ponding to consecutive changes. 

Under certain conditions, decomposition of 
nitrogen dioxide and especially the nitrous 
oxide + hydrogen reaction under silent dis- 
charge, reveal a remarkable periodic effect®.* 
in respect of all variables mentioned above 
(p, i, W, etc..); from this and (ii), the corres- 
ponding Vy, should vary periodically; this has 
been observed. Whilst in general, Ceteris pari- 
bus excitation near V» favours the production 
of this periodic effect, the time-variation of 
some of the above quantities is affected mark- 
edly by but small changes in V-V» near Vy. 

In a Siemens’ type discharge tube, the total 
capacity is determined chiefly by that asso- 
ciated with the annular space which is the 
seat of both ionisation and the reaction. In a 
theory®.® of the new light-effect 4i an assump- 
tion is made by the author of an ‘electrode 
layer’ derived from the ions and neutral mole- 
cules in the discharge space; and that under 
light inter alia a change of phase due to that 
of the capacity by the photoelectric emission 
leads to Ai. In the absence of light, an excited 
layer leading to such a capacitative change 
may well occur due to the surface activity of 
especially some of the reaction products. If 
this layer is deformed and in part restored 
intermittently, the periodic effect, as observed 
in i and the other associated quantities would 
follow. Such an electrode layer is anticipated 
to be stabler the lower the temperature of the 
system; this is shown by the marked reduc- 
tion on cooling of the corresponding periodic 


effect.8.7 
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_ At Vm a part of the input energy is radiated 
in space chiefly as high frequency oscillations; 
their frequencies and the corresponding current 
*-aerial increase with V. This applies also to 
the ordinary circuit conductivity i consisting 
of ‘HF +-’LF +’S being due to the frequency 
of the A.C. supply and its harmonics,’S would 
appear to constitute a minor part of i. From 
the possible capacitance-change during a che- 
mical reaction as in the light-effect Ai suggest- 
et above, the time-variation of the filtered 
‘-aerial, ‘HF,’LF, etc., should be synchronous 


with the stage-wise progress of the cories- 
ponding composite change, especially when 
produced near V». Results of periodic re- 


actions now being investigated in these Labo- 
ratories are in close accord with this deduction. 
Department of Chemistry, 
Benares Hindu University, 


October 5, 1946. 


S. S. Josur. 


1. Joshi, Zrans. Faraday Soc., 1929, 25, 127, 140. 
2. —. Curr. Sci., 1939, 8, 548. 3. —, Mature. 1944, 
154, 147. 4. —, Curr. Sci., 1944, 13, 253. 5. —. Proc. 
Indian Acad. Sci., 1945, A22, 389. 6. —, Presi. Address 
Chem. Sec., Indian Sci. Cong, 1943. 7. Joshi, and 
Deshmukh, Nature, 1945, 155, 483. 8. Joshi, Abst. 
26. Phys. Sec., Indian Sci. Cong,, 1946. 9, — Proc, 


Indian Acad. Sci., 1945, A22. 225. 


ADSORPTION OF HYDROGEN AND 

CARBON MONOXIDE AND THEIR 

MIXTURES ON FISCHER-TROPSCH 
CATALYSTS : PART I 


THE adsorption of hydrogen and carbon mono- 
xide has been studied, both from pure gases and 
their mixtures on a kieselguhr supported cate- 
lyst containing 34:2 per cent. cobalt, 4-084 per 
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cent. copper, 2-33 per cent. ThO, and 0-2369 
per cent. CeO. (tried in Fischer-Tropsch syn- 
thesis) at temperatures considerably below 
those where velocity cf reaction becomes per- 
ceptible It was found that in the adsorption 
from mixtures, the presence of one gas pro- 
moted the adsorption of the other. The in- 
crease of adsorption was conspicuous even at 
25°C. in the case of hydrogen and became 
noticeable only at 97°C. in the case of carbon 


monoxide. Besides, activation was found to 
set in at a much lower temperature in the 
case of mivture adsorption than in the 
case of pure gas adsorption. The relative 


amounts of the individual gases adsorbed from 
mixtures increased with rise of temperature 
even at temperatures above 25° for hydrogen 
and ahove 51° for carktcn monoxide; in the 
case of pure gases, this activation effect became 
appreciable only at much higher temperatures, 
viz., above 97°C. for hydrogen and 134°C. for 
carbon monoxide. 

The adsorption was measured by a_ volu- 
metric method. The analyses were carried in 
a modified micro Bore and Wheeler apparatus. 
No trace of hydrocarbons was found in the 
adsorption system at temperatures below 
110° C. even after a period of 24 hours which 
was considered necessary for attainment of 
adsorption equilibrium. 

The enhancement of adsorption of one gas 
by another cannot be explained on the basis 
of Langmuir theory, extended to cover mixed 
adsorption by Markham and Benton.’ * The 
theory, cn the cther hand, leads to the con- 
clusion that the adsorption of one gas should 
decrease the adsorption of the other as was 
found by Hurst and KRideal? in the adsorption 








25° ¢ | 51°C, wc. | ow Cc. | 107° Cc, | 155°C, 
. P.G. My, Ms, | P.G. My, Mz | P.G. My M, | P.G. My, Me | M, M, P.G, 
ee. a 7 | | 
15 — 3-45 — | 2-11 3-87 5-18 — ¢ 6°12 2-31 6-69 10-88) 9-72 16+ 25) 2-86 
25 3-08 4-07 7-00 | 2-40 4-59 6-90 — 5-68 8-29 | 2-57 7-27 13 07 11-55 19-80) 3°20 
35 3-20 3-76 6-94 | 2-62 5-30 7-16 _— 6-66 8-59 2-72 9-19 14°30) 15-00 22-7] 3°47 
eo |300 — — |300 - —j| - - | 3-21 -|/- - 4-08 
: TABLE 11.—Carbon Monoxide : weenie 
35°C. 51° ¢ ” C. 97° C. 107°C. [134 I1550¢ 178°C 
Pipe M, M PG. M, M,|P.G. M, PG. M,; Me | My, Msg | P.G. | P.G. | P.G 
15 9-58 6-50 3-36 7:36 6-43 3-43, 7-10 6-95 4-21, 7-10 8-34 6-49 10-30 10-39) 7°36 | 9-60 | 14-78 
25 10-93 7-35 3-97 | 8-44 6-75 8-06 7-40 | 8-00 9-00 11-86 | 8-18 10 92 | 17-69 
35 11-98 9-85 — 9-44 7-79 9-19 8-13 8-91 10°75 — 15-10 — | 9-25 2 25 | 20-50 
@|}14-200 —- —- |\elo — -j| — 11-15 —~ — {1-91 [16-12 26-40 
p = partial pressure in cms, of mercury, P. G = volume in cc. N.TP. alsorbed by 9-41 gms. of 
catalyst from pure gas, M, = volume adsorbed from Cl:1) COQ: Hy, mixture and Mg volume adsorbed 


from (1:2) CO: He mixture. 
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of a mixture of carbon monoxide and hydro- 
gen by copper, and by Markham and Benton in 
the adsorption of a mixture of carbon moi0- 
xide and oxygen by silica at 0° C. 

It might be mentioned in this connection that 
Griffin’? has shown that the presence of a 
small guantity of carbon monoxide on copper 
increases the amount of hydrogen adsorbed at 
low pressures and decreases it at high pres- 
sures. Markham and Benton! themselves have 
seen in the adsorpticn cf a mixture of carbon 
monoxide and carbon dioxide on silica at 
100° C. that the amounts of carbon monoxide 
adsorbed at high partial pressures of carbon 
dioxide are grester than the amounts adsorbed 
in its absence ard vice versa. Further, Lam- 
bert and Heaven! have found that oxygen and 
argon mutually increase each other’s adsorp- 
tion on silica ge! at 0°C. 

Fuller details of the observations reported 
here will soon Le published elsewhere. The 
investigation is being continued with other 
gases and catalvsts ef technical importance. 

J. C. GHOSH. 
M. V. C. SastrRi 
K. A. KINI. 


Genera! Chemistry Section, 

Dept. of Pure & Applied Chemistry, 
Indian Institute of Science, 
Bangalcre, 

October 15, 1946. 








1, /. Amer. Chem, Soc., 1931, 53,497. 2. /. Chem. 
Soc., 1924, 125, 685. 3 yA Amr. Chem, S0e., 1927, 49. 
2136. 4. Prec. Koy. Soc. A., 1936, 153, 584. 





ADSORPTION OF HYDROGEN AND 
CARBON MONOXIDE ON FISCHER- 
TROPSCH CATALYSTS : PART II. 


THE rate of adsorption of hydrogen and carbon 
monoxide was studied on the catalyst contain- 
ing 34-2 per cent. cobalt, 4-084 per cent cop- 
per, 2°33 per cent. ThO., and 0-2369 per cent. 
Ce.O.. It was found that the Langmuir equa- 
tion' did not hold. This is to be expected 
because the Langmuir equation is valid only 
for adcorptior on a uniform shrface. The 


Bangham and Sever formula,’log = : kt! /™ 


where ¢ = caturation value of adsorption s= 
adsorption at any time t, and k and m are 
constants, required very high values for ¢ to 


give straight lines when log (log = = .) was 


plotted against log t. On the other hand, it 
was found that the logarithms of the values 
for the rate of adsorption at constant pressure 
when plotted against the logarithms of the 
corresponding volumes adsorbed, gave straight 
lines, which for different pressures and a parti- 
cular temperature were all parallel as could 


be seen: from the graph shown in Fig. 1 for 
carbon monoxide at 178°C. Similar graphs 
were obtained at other temperatures and also 
for hydrogen. 





rr 
Adsorption of Carbon Monoxide 

log V/Logu 

7s Temperalare /78% 




















The results of the present investigation sug- 
gest the following empirical relationship be- 
tween the rate of absorption, the pressure and 
the amount of adsorption, 

u=k va 
where u = rate of adsorption in c.c./min., 
P = pressure and V = volume adsorbed, n and 
k are constants. 
J. C. GHOosH. 
M. V. C. Sastre. 
K. A. KINr 


General Chemistry Secticn, 

Dept. of Pure * Applied Chemistry, 
Indian Institute of Science, 
Bangalore, 

October 15, 1946. 


1. J. Amer. Chem. Soc., 1918, 40, 1361. 2. PAil. Maz., 
1925, 49, 935. 


INFLUENCE OF CARCINOGENS ON 
YEAST 


SEveR4:. polyploidogenic organic compounds, 
e.g.. camphor, colchicine, acenaphthene and 
other related derivatives, have been employed 
to preduce cells with chromosome comple- 
menis several times higher than the nor- 
mal. Treatment with camphor, after the first 
dosage has been found to induce in the cells of 
Saccharomyces ccrevisiw, a strain of brewery 
yeast. an increase in their volume to about 
twice that of the normal; a second treatment 
was found to result in a supergigas race with 
thrice the volume of the normal.! 

The present work has been undertaken to 
determine the effect of a few of the available 
carcinogens, fluorene, fluoranthene, retene and 
chrysene, on a strain of industrially important 
distillery yeast (N.C.T.C. 3019). Alcoholic 
solutions of these compounds (5 mg./ml.) were 
employed; in the case of the sparingly soluble 
chrysene, the solution attained saturation since 
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a.portion of the substance remained undissolv- 
ed. The retene solution was slightly yellowish; 
that of chrysene exhibited a slight pinkish 
fluorescence ; other solutions were colourless. 

The yeast which has a high tolerance of 
alcohol was plated out on wort agar and the 
alcoh>lic solution of the carcinogen (0-5 ml.) 
was placed in cups equidistantly placed in the 
plate; one of the petri-dishes received only 
the pure solvent, absolute alcohol. The method 
employed was very similar to the familiar 
“Cup assay” technique now extensively used 
in the assay of antibiotics. 

The colonies developed after five days’ incu- 
bation at room temperature (23-24°C.) were 
examined under the microscope for size and 
cell inclusions. Smears were fixed in carnoy 
and stained with toluidine blue in accordance 
with a reproducible schedule standardised in 
these laboratories. Examination of the perma- 
nent slides revealed that retene-treated yeasts 
showed a significantly high accumulation of 
nuclear material; this phenomenon was clear- 
ly observable, if to a smaller extent, in the 
case of chrysene-treated cells. 

Organisms once treated were respectively 
subjected to a second dosage of the same che- 
mical, employing the “Cup assay” technique. 
After five days’ incubation at room tempera- 
ture, the organisms were examined in the 
same way as described above. The retene- 
treated cells, to the extent of about 25 per cent. 
were found to contain, large-sized heavily 
stained bodies; fluoranthene-treated cells 
showed a similar effect but to a less pronounc- 
ed extent. Fluorene-treated cells did not show 
any effect. Chrysene-treated organisms, on the 
other band, attained a large size (twice that of 
the normal) and hecame endowed with heavily 
stainable nuclear bodies; the number and size 
of these bodies in the cell increased (see 
These cells after plating en wort 





Fig. !). 
| 
1 2 5 
1. Alcohol. 2, Retene. 3, Fluoranthene. 


4. Fluorene. 5. Chrysene. 
agar, gave rise to cells which retain the same 
characteristics as regards cell inclusions. The 
biochemical performance, that is, the alcohol- 
preducing capacity of these treated strains of 
yeasts, are now being investigated. 
T. N. RAMACHANDRA RAo. 
S. S. SounpaR Ragan. * 
M. SREENIVASAYA. 
Section of Fermentation Technology, 
Indian Institute of Science, 
Bangalore, 
October 8, 1946. 
* Supplied three of the carcinogens employed in 
these investigations. 
1. Bauch, R., Ber. deutsch. bot. ges., 1942, 60, 42-63. 
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PITH IN SUGARCANE 


Tue central core of the stems of dicotyledonous 
plants, known as ‘medulla’ or ‘pith’, is com- 
posed of parenchymatous tissue surrounded by 
a ring of vascular bundles and serves as the 
Place of storage of reserve food materials like 
starch. Monocots, however, do not contain a 
well-defined pith since the vascular bundles 
are not disposed in the form of a ring but are 
scattered throughout the ground tissue. In 
sugarcane the term pith is used in a special 
sense and connotes the chalky white opaque 


tissue which develops longitudinally in the 
centre of the stem. It generally consists of 
includes 


parenchymatous cells and sometimes 
a few of the centrally situated vascular bundles 
also. Depending upon the variety, develop- 
ment of pith commences even when the canes 
are six or seven months old. The formation of 
this tissue is followed, after some time, by 
death and at times disintegration of the consti- 
tuent cells later on, resulting in the develop- 
ment of a longitudinal hollow. Thus pith for- 
mation in sugarcane reduces the storage tissue 
and consequently the tonnage and yield of 
sugar. Hence it is a very undesirable character 
in any cane variety. An attempt was, there- 
fore, made to quantitatively estimate the 
amcunt of pith in some sugarcane varieties at 
the Agricultural Research Station, Anakapalle 
during 1943-44 and 1944-45, and the results of 
the latter year are summarised in this short 
note. 

From a ratoon experiment including four 
varieties (co. 419, co. 421, co. 523 and co. 527) 
and three treatments (plant crop first ratoon 
and second ratoon) samples were taken for 
purposes of this study.. Twenty canes, in all, 
were selected at random- from each treatment 
and variety. This was a composite sample and 
canes from each subplot were not separately 
studied. Each cane was cut at the centre of 
every internode giving a number of cane pieces, 
each of which had a node at the centre and 
two halves of interrodes on its either side. 
The diameters of the top cut end (that half, 
which had the bud) of each cane bit and that 
of the pith visible at its surface were measured 
in two directions. The diameter of the inter- 
node and that of the pith was arrived at by 
averaging the two values (obtained by measur- 
ing the diameter in two ways, across and along 
the bud). The volumes of the different inter- 
nodes and the pith in the same were calculated 
by applying the formula 7r°L where L was the 
length of the top internode. (It was assumed 
that (1) the internode was cylindrical. and 
(2) the pithy core had a uniform volume 
throughout any particular internode.) In each 
case the volume of pith was expressed as a 
percentage of the volume of the entire cane. 

The conclusions from the summarised data 
presented in the tables, appended separately, 
are as follows :— 

In the varieties under study co. 523 had the 
highest amount of pith (17-22 per cent. pith to 
total volume of cane) followed by co. 527 
(10-74 per cent.), co. 421 (8-56 per cent.) and 
co. 419 (3-66 per cent.) in the order of men- 
tion. The differences between the percentage 
volumes of pith in the four varieties were stat- 
istically significant. (2) Among treatments, 
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‘second ratoon’ recorded the maximum per cent. 
volume pith and was statistically on par with 
plant crop. (3) Arrowed canes contained more 
pith than unarrowed canes in any variety and 
treatment. 

Further investigations to determine the actual 
loss in tonnage due to formation of pith, when 
the crop is kept for long on the field, are in 
progress. 





TABLE I 
Per cent. Volume of Pith to Total Volume of 
Cane 
Varieties Treatrients 
Co. 523 17-22 Second ratoon 10-58 
Co. 527 10-74 Plant Crop 10-43 
Co. 421 8-56 First ratoon 9-12 


Critical difference 


Critical difference 
titical difference pe _ 


Co. 419 3-66 | 
P=0-05 1-37 


” "TABLE Il 
Percentage Volume of Pith in Arrowed and 
Unarrowed Canes 


Plant crop. | First ratoon \Second ratoon 
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Co. 419 | 7-45) 2-2:; 8-35) 1°59) 10-51) 0-68 
Co. 421 12-13) 6-73) 8+27| 6-70) 10-31) 8-92 
€o, 523 22-40) 17-32) 18-66, 13-05) 21-09 15-37 
Co. 527 11+30| 7-08) 10-53) 10-74)-12-81) 9-51 


Agricultural Research ‘Station, 
Anakapalie, M. .LAKSHMIKANTHAM. 
September 23, 1946. 





CONCENTRATION OF GRAPHITES BY 
FROTH FLOTATION 


THERE are two types of impurities met with 
in graphite. One is the inherent ash which is 
present probably in molecular association with 
the carbon and is almost impossible to dislodge 
and concentrate the ore by any device. But 
the more frequent impurity which brings down 
the assay value of the sample is the extraneous 
mineral matter in fine grains which can be 
removed by physico-chemical methods such as 
flotation. 

Venkateswarlu! tried bulk oil flotation on 
some Indian graphites. Except for this, in the 
available literature no systematic examination 
appears to have been carried out on Indian 
graphites. The Bureau of Mines, U.S.A.,? has 
worked ovt flotation processes for the concen- 
tration of very low grade oxidised and unoxi- 
dised graphite ores from Alabama, New York, 
assaying 5-10 per cent. graphitic carbon, En- 
richment to 90 per cent. carbon with 70-80 per 
cent. recovery has been shown to be possible. 


A_ considerable quantity of unoxidised gra- 
phite ore is mined in some localities in West 
Godavary District and in the contiguous parts 
of the Nizam’s Dominions. The better grades 
are exported and the inferior ones used for 
making crude graphite crucibles at Rajah- 
mundry. In one plant some concentration is 
achieved in water tanks by sedimentation of 
the impurities. A good part of the graphite 
mined which assays less than 55 per cent. car- 
bon, is at present being discarded. This loss 
obviously is preventable. 


The genera! principles of flotation are well 
understood in the graphite industry but success- 
ful commercial exploitation requires a detailed 
‘study of the local factors such as particle size, 
and pH of the natural pulp, conditioning re- 
quired, the chemical composition of the mine- 
rai matter and the method of flotation to be 
employed. 

For this preliminary investigation samples of 
graphites from the Godavary and Vizagapatam 
districts have been employed. A single stage 
froth flotation using pine oil was carried out 
in an apparatus designed for the purpose and 
constructed out of material commonly available 
in the laboratory. 

The apparatus consists of a sintered glass 
funnel, the stem of which is passed through 
tiiat of a large-sized ordinary funnel and fixed 
by means of a cork. The outer funnel serves 
to collect the overflowing froth. Air from a 
compressor is fed into the sintered funnel 
through an orifice-meter and constancy of flow 
is assured by means of a cock in the line. 
The air is well distributed in the system 

The ground ore (30 gm.) passing through 
50-mesh was pulped with water (150 c.c.) and 
treated with pine oil (0-2 c.c.). The pulp was 
placed on the sintered bed and aeration started. 
The frothing was complete in about 12 minutes. 
The froth and the gangue were separately 
filtered, dried and weighed. Carbon percenta- 
ges were determined on the crude as well as 
the froth and gangue by the wet oxidation 
method.* The results are recorded below :— 


| 





s Carbon % 
District = nareeany 
: — = | % 
= crude | froth |gangue 
=) 
West Godavary | 1 | 69-1 80-4 | 42-6 70+1 
= | 2 | 26-4 58-2] 18-1 | 20-7 
| 3 | 17-6 52-6] 12-1 | 13-6 
East Godav ary 4 41°3 74-2 | 28-0 28-8 
| 5 32- 64-1 | 26-9 14-0 
Vizagapatam 6 14-2 36-3 | 9-8 16-6 





It is clear that in all cases appreciable en- 
richment occurs even with an unconditioned 
coarse pulp in a single stage froth flotation in 
a simple apparatus. The results are encourag- 
ing as regards enrichment, but except in one 
case the recoveries are poor. Further investi- 
gation is necessary and is being taken up. 
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The authors wish to thank Dr. K. Neela- 

kantam for his kind interest in this work. 
C. KARUNAKARAN. 
M. NARASINGARAO. 

Departments of Geology 

and Chemical Technology, 

Andhra University, 

Waltair, 

September 26, 1946. 
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US.A., Report of investigation, April 1934, No, 3225. 
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MILK OF HE-GOAT 


RECENTLY I have come across an instance of a 
he-goat giving milk from both the teats since 
last November. The maximum amount secret- 
ed was 6-7 oz., but this has considerably de- 
creased and the output to-date is only %4 oz. 
The goat behaves quite normally in other res- 
pects and is used for stud. 

Two samples. of this milk were collected and 


analysed. The average of these two determi- 
nations were: Fat (Gerber) 4-6 per cent.; 
Total solids (gravimetric) 14-4 per cent.; 


Solids-not-fat 9-8 per cent. This milk seems 
to be normal compared to the average figures 
reported for the milk of she-goat. 


Chemistry Department, 
M.T.B. College, 

Surat, 

August 15, 1946. 


C. M. Desar. 


A NOTE ON THE OCCURRENCE OF 
SPHACELIA ON CENCHRUS CELIARIS 


OCCURRENCE of the genus Claviceps in India 
has been recorded by various workers on 
different hosts. McRae (1917) described S. sor- 
ghi on sorghum ir Madras Province. Ajrekar 
(1926) has recorded the same fungus and also 
Sphacelia on Dichanthum nodosum, Dichan- 
thium annulatum, Pennisetum Hoheneekeri and 
Ischemum pilosum in Bombay Province. 
Ramakrishnan (1937) has recorded Sphacelia 
on Panicum ramosum from Coimbatore. Thi- 
rumalachar (1943) has observed a Claviceps 
on sugarcane in Mysore and Sphacelia on 
Digitaria longifolia, Symbopogon ceesium and 
Heteropogon contortus in 1945. Thomas and 
others (1945) have published a list of grasses 
on which occurrence of Sphacelia has been 
observed by them. This list comprises twenty- 
one grasses of common occurrence in South 
India. 

At Coimbatore a Sphacelia has been observed 
by the writer, to occur on Cenchrus celiaris, a 
common fodder grass of South India. The 
grass has not been included in the list of hosts 
of the fungus so far published. The descrip- 
tion of the fungus is given below: 

Conidia are formed in light yellowish drops 
of viscous ‘honey dew’, which later on dry up 
into an yellow gummy mass. Conidia are hya- 
line, faleate or sickle-shaped with more or less 
pcinted ends, one-celled with 2 to 6 conspicuous 
vacuoles and measuring 18-37 x 5-96 4, the 
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1, Germinating conidia with 
secondary conidia at the tip. 
2. Conidia. 








q Sphacelia on Cenhus celians 
Left-Single Flower. Right Affected panicle 
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range being 14-5-25°2 x 5-0-8-4u4. The coni- 
dia readily germinate in water producing an 
oval secondary conidia at the tip of the germ 
tube. 

Mycology Section, 

Agric. College & Res. Institute, 

Lawley Road P.O., 
Coimbatore, 


N. RAMESH ADYANTHAYA. 
September 20, 1946. 


1. Ajrekar, S. L., Jour. /nd. Bot. Soc., 1926, 2, 55-61. 
2. McRae, W., Year Book Mad. Agri. Dept., V917, 108. 
3. Ramakrishnan, T. S., Mad. Agri. Jour., 1937, 25, 
119-21. 4. Thirumalachar, M. J., Curr. Sci., 1943, 12, 
330-31. 5. —, /bid., 1945, 14, 22. 6. Thomas, K. M. and 


Others, Proc. nd. Acad. Sci., 1945, 21, 93-100. 7. —, 
Jbid., 1945, 22. 


HAPLOID-HAPLOID POLYEMBRYONY 
IN SESBANIA ACULEATA PERS. 


WHILE germinating the seeds of Sesbania 
aculeata Pers. for chromosome studies, the 
author observed one seed with two radicles. 
Dissection of this seed showed the presence 
of two seedlings (Fig. 1B). One of: the 





FIGS. 1-3. Seshania aculeata Pers. Fig. 1. A, 
anormal seedling, B, twin seedlings. Fig. 2. Root tip 
of normal seedling, showing 24 somatic chromosomes. 
Fig. 3. Root tip ofone of the twin seedlings showing 
12 chromosomes. 


twin seedlings was bigger and from its size 
resembled a normal seedling. The other 
was comparatively smaller in the size of its 
cotyledons, but possessed a normal radicle and 
plumule. The dissection further showed that 
it was a case of multiple seedlings of the con- 
joined type as no direct morphological attach- 
ment existed between the twins. 
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To investigate the nature of each of the 
twins, root-tip sections were obtained. For the 
sake of comparison, sections were also obtained 
from normal root tips. The root-tips from 
normal seedlings showed 24 chromosomes 
(Fig. 2), while the chromosome number in root- 
tips of both the members of the polyembryo- 
nous seed was 12 only (Fig. 3). This clearly 
shows that it is a case of haploid-haploid poly- 
embryony. Ordinarily whenever there are two 
embryos in one seed, one embryo shows the 
normal diploid member. The other may be 
either haploid, triploid or tetraploid. The hap- 
loid-haploid polyembryony is of very rare 
occurrence and only a few cases have been 
reported such as Asparagus officinalis L. (Ran- 
del and Rick, 1945) and Gossypium barbadense 
Webber, 1940). 

Nothing can be said with certainty about the 
origin of this case of haploid-haploid poly- 
embryony. Ramiah, Parthasarathy and Rama- 
nujam (1933) from their study of haploid-di- 
ploid twins in Oryza sativa believed that the 
haploid embryo originated parthenogenetically 
from a synergid or an antipodal. Later on 
(1935) they suggested that formation of more 
thar one embryo-sac within a single ovule of 
O. sativa may result in the origin of poly- 
embryony Harland (1936) with regard to 
Gossypium barbadense and G. hirsutum says 
that polyembryony here involves the produc- 
tion of extra embryo-sacs. Cooper (1943) sug- 
gests that many of the haploid plants seen 
to-day have originated from embryos arising 
from synergids. It is quite possible in this 
case, that both the haploid embryos have origi- 
nated from the same embryo-sac partheno- 
geneticaily from two of the cells of the 
embryo-sac. 

This case of poly-embryony in S. aculeata 
Pers. helps to explain the discrepancy between 
the different chromosome numbers reported for 
this species by the present author (1946) and 
Rao (1946). According to present author the 
chromosome number for this species is 2n = 24 
and n=12, while Rao reports 2n=12. It is 
very probable that the plants studied by 
Mr. Rao were haploid. 

I am thankful to Dr. A. C. Joshi for his kind 
criticism and to the late Dr. V. K. Badami for 
guidance during the investigation. 


College of Agriculture, 
Renares Hindu University, 
September 16, 1946. 


A. Haqur. 
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C. M., Amer. Jour. Bot., 1945, 32. 7. Kao, Y. S., Curr. 
Sci., 1946. 15, p. 78. 8. Webber, J. M.; Bot. Rev., 
1940, 6, Pp. 575. 


A NOTE ON THE OCCURRENCE OF 
PTEROSAURIA IN INDIA 


WHILE working in the eastern part of the Kotah 
State in January 1944, near the village Sirol- 
khal, a boulder was found which, on breaking 
yielded a very nice fossil jaw of a reptile. 
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After a detailed study as far as is possible in 
this country, it has been provisionally assigned 
to the order pterossauria, commonly known as 
the flying reptiles. The specimen is now being 
sent to the British Museum for a detailed 
generic and specific identification. The works 
of Lydekkar, Mately and L. Rama Rao have 
revealed the general presence of the reptiles of 
the orders of Dinosauris and Ichthiosaurs. 

The boulder occurs in a formation which 
overlies the Vindhyans and which in its turn 
is overlain by the Trap flows. 


highly arenaceous and silicified shales, depo- 
sited under the laccustrine conditions. In the 
field this is infra rap in position. But, how- 


ever, owing to the abundance of Physaprin- 
sepii ; a conspicuous genera of inter-trappeans, 
the possibility of its being of inter-trappean age 
too cannot be ruled out. 

Description—The length of the jaw is 
7:4 cms. After 2:4 cms., there is a notch from 
where it is projected onwards in a beak-like 
form. There are five sockets in the jaw, three 
of which contain teeth, and two are marked 
by the impressions only. Out of these three, 
one is fully preserved and the other two are 
not in a good order of preservation. As the 
teeth are not well preserved, hence it is very 
difficult to suggest as to whether the size of 
the teeth were in a decreasing or increasing 
order, and to which portion of the jaw the 
specimen belongs. The sockets are quite close 
to each other, and the teeth are placed at the 
margin of the jaw. The teeth are slender, 
conical and blunt at the apex. The closeness 
of the sockets suggest that animal must be 
having a large number of the teeth. 

Measurement of the Jaw :—(1) Measurement 
of the jaw—7-4 cms.; (2) Length of the gum 
at the anterior end after 2-4 cms—-3 cm.: 
(3) Breadth of the jaw at the posterior end— 
1-4 cm. 





Measurement of the Gum:—(4) Breadth of 
the gum—1-4 cm.; (5) Length of the gum in 
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the specimen containing three teeth—4 cms.; 
(6) Breadth ‘of the gum at the distal end— 
1-6 cms.; (7) Height of the tooth—1-6 cms.; 
(8) Crown of the tooth—-6 cm. 

Measurement of the Sockets at the base of 
the Crown:—(9) Major axis—-5 cm.; (10) 
Minor axis—-3 cm. 

The nature of the teeth as described above 
resembles closely with the teeth of the flying 
reptiles or Pterosauria, the teeth of this animal 
when present are slender, conical and placed 
at the apex. They are insectivore, that is, live 
upon the animals. 

(Zitel v.part II p.o.) 

Discussien.--The blunt apex and other fea- 
tures suggest that the animal must not have 
been carnivore or herbivore, but was as insecti- 
vore. As usually found that in the case of 
the former, i.e., in carnivores they are sharp 
and pointed, while in the case of the latter 
they are complex. 

This group of the reptile is reported from a 
number of places in Europe, Africa and North 
America from rocks ranging in age from lower 
Jurrasic to Upper Cretaceous. The Pterossauria 
which appeared in Lower Jurassic reached to 
its climax during the Upper Cretaceous, and 
have also been reported from Brazil and 
Africa. As it is assumed that the land con- 
nection during the Upper Cretaceous existed 
between these countries and India, hence 
there is every possibility of their migra- 
tion and existence over here. Prof. Von 
Huene who had made a study of the dino- 
saurian remains of India also remarked, “The 
dinosaur of India are closely aliied to those 
occurring in the cretaceous of Madagascar and 
also with those of Patogonia and Brazil”. 
This may also be taken as a support to the 
migration of Pterossauria in India. 

Conclusion.—From the nature of the teeth 
and the association of the rocks, i.e., the re- 
mains of the Pterossauria are usually met with 
in estuarine and marine rocks and sometimes 
in the lacustrine too, we are thus inclined to 
assign it provisionally to the order Pterosauria. 

Acknowledgment.—We are {thankful to Dr. 
Raj Nath, Head ot the Department of Geology, 
Renares Hindu University, for his keen interest 
in the work, and to Mr. I. P. Thapliyal, for 
his helpful discussions. 
Department of Zoology, 
Benares Hindu University, 
October 8, 1948. 


V. S&S. DusBey, 
KeEbAR NARAIN. 


REFRACTIVE INDEX AND REFRAC- 
TIVE CONSTANT OF MILK LOW IN 
SOLIDS-NOT-FAT 


THE method of estimation and the limits of the 
refractive index and refractive constant, K, of 
milk were indicated in an earlier note.! Elsdon 
and Stubbs? pointed out that the refractive 
index of milk-serum fails as an _ infallible 
criterion of the purity of milk because the 
constant varies more or less with the solids- 
not-fat (S.N.F.) content of milk; and samples 
with low S.N.F. have usually an R.I. below 
the normal. This fact has the disadvantage 
of giving the benefit of doubt to all samples 
with low R.I., although the value might have 
been lowered artificially. 
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A similar relationship between the R.I. of 
milk and the S.N.F. also holds good, after a 
fashion, as shown in the following table and 
the accompanying figure which includes sam- 
ples with S.N.F. below 8-5 per cent. i 
Relationship between yee of milk 











low in S.N.F. 
Density a, MB. FF, a 2 | K 
(20°C. ) % (40°C.) | 
Cow Milk 

1-0272 |; 8:38 1+2457 0-2070 
47 | 7-97 50 7 
48 8-14 50 7 
13 8-22 49 67 
55 | 8 +23 54 72 
69 8°30 50 68 
= I 8-28 55 70 
81 8-30 50 65 
15 7°36 43 | 15 
50 8 +29 51 72 
80 | 8-43 A6 68 
62 8°32 57 72 
55 0C(«d|CttC8 04 54 | 73 
73 8-28 53 69 

Buffalo Milk 

6) | 8-31 65 78 
ss | 8-04 | 78° | 82 
44 | i. | 63 80 
40 | 8& 


19 | 67 | 83 








Fig. 1 illustrates clearly the fact that gross 
differences in S.N.F. are eegedtes in R.I. also. 
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Fic. 1. Relationship between Solids-not-fat and 
Refractive Index of Milk, 
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FIG. 2. Relationship between Solid: -not-fat and K 
in Cow and Buffalo milk. 


The refractive constant, however, is free from 
this disadvantage. As can be seen in Fig. 2 
and the table, K bears no relationship to the 
S.N.F. constant of milk. For all values of 
S.N.F. of genuine milk, K lies between 0-2065 
and 0-2075 for cow milk, and between 0-2076 
and 0-2088 for buffalo milk. A noteworthy 
feature is that samples with low S.N.F. are 
found to be usually associated with low R.I. 
and values of K considerably above the mini- 
mum for normal milk. It may be possible 
that this is a feature, more or less, character- 
istic of samples abnormally low in S.N.F. On 
the other hand, attempts to lower the S.N.F. by 
addition of water only succeed in bringing 
down the values of both R.I. and K, which 
must, therefore, be viewed always in conjunc- 
tion with each other. Added water thus begins 
to reveal itself at levels of about 10 per cent. 
addition. 

The complete paper on the subject will be 
published elsewhere. 

My thanks are due to Mr. B. N. Banerjee 
and Prof. V. Subrahmanyan for their kind 
interest in these studies. 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 

October 7, 1946. 


K. S. RANGAPPA 
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EFFECTS OF PENICILLIN ON BONE 
PHOSPHATASE 


SILVER AND GOLDING! have reported that sulpho- 
namide drugs which are commonly introduced 
in high concentra‘ions at the site of fracture 
inhibit bone phosphatase. There is accumulat- 
ing evidence? that the phosphatase of bone 
plays an essential role in normal bone forma- 
tion and probabtiy also in bone repair. We 
deciden to study the action of penicillin on 
bone phosnhatase as this drug is extensively 
used either alone or in combination with sul- 
phonamides in fractures and other bone dis- 
eases. Observations were made in vitro. 
CHEMICAL METHODS 

The bone phosphatase was prepared from 
young growing rabhit’s bone by the method of 
Mortland and fobinson.4 Phosphatase activ- 
ity was determined by the method of Binkley, 
Shank and Heagland.5 It consists of incubat- 
ing disodium phenyl phosphate and veronal 
buffer at pH 9-2 with phosphatase. Phenol 
which is split off, is determined colorimetri- 
cally by the blue colour given with the Folin- 
Ciocalicu reagent using the Klett-Sommerson 
photoelectric colorimeter. Tyrosine was used 
as a convenient standard and the phosphatase 
activity expressed in tyrosine units. Penicillin 
was added to produce concentrations compar- 
able to those tat might be present in wounds 
instilled with this drug. The concentrations 
of renicillin uscd were from 25 units per 
100 c.c. to 100 units per 100 c.c. 

The phosphatase concentrations employed in 
the reaction mixture were from % mg. per 
10 c.c. to 2 mg. per 10 cc. It was also found 
that commercial samples of penicillin gave a 
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blue colour with Folin-Ciocalteu reagent and 
had no action on the substrate alone. Although 
penicilln did not have the maximum stability 
at pH 9-2, it retained 70 to 80 per cent. of its 
potency for a pevicd of 10 hours®, at that pH. 
RESULTS or in vitro EXPERIMENTS 





The results are illustrated graphically in 
Fig. 1 
Penicillin cone{unitsjoo ¢ <) 
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1. Enzyme % mg. per 10 c.c.—The concen- 
trations of penicillin employed were 25, 50 and 
100 units per 100 c.c. The maximum inhibi- 
tion of the enzyme was caused by a concenira- 
tion of 50 units per 100 c.c. of penicillin. 
The inhibiting action rapidly increased at first 
eo that with 25 units per 100 c.c. the inhibition 
was 39-5 per cent., with 50 units per 100 c.c. 
It was 51:96 per cent. and then there was a 
sudden decrease and no inhibiting action was 
produced with the penicillin concentration of 
100 units per 100 c.c. 

2. Enzyme 1 mo. per 10 c.c.—Here also the 
inhibiting action rapidly increased so _ that 


with °5 units per 106 c.c. the inhibition was 
43-38 per cent., with 5C units per 100 c.c. it 
was 59°82 per cent. and then there was a 


gradual decrease %f inhibiting action. 

3. Enzume 2? mg. per 10 c.c—There was 2 
peculiarity in the behaviour of the enzyme. 
The inhibiting action rapidly increased at first, 
so that with 25 units per 100 c.c. the inhibi- 
tion was 44:12 per cert., with 50 units per 
100 ¢.c. the inhibition was 27-96 per cent. and 
with 100 units per 100 c.c. it was 20°54 per 
cent. 

The results show that penicillin in the 
maximal concentrations that can be produced 
in the tissues does nct significantly inhibit bone 
phosphates. On the other hand, a marked inhi- 
biting action is ncticed with lower concentratra- 
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tions of penicillin. Tie peculiarity exhibited by 
higher concentrations of the enzyme on peni- 
cillin could he explained by the protective 
action exerted by the enzyme at those concen- 
trations. 


Pharmacology Section, 
Indian Institute of Science, 
Bangalore, 

October 16, 19146 


S. NATARAJAN. 
N. N. DE. 
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LOSS OF NITROGEN FROM SEWAGE 


THE major part of the nitrogen present in food « 
materials ultimately finds its way into sewage. 
The daily discharge of sewage from the major 
cities of India, with an aggregate population 
of about 45 millions, may be estimated to be 
about 450 million gallons and this would con- 
tain roughly 90 tons of nitrogen in combina- 
tion. This, in turn, would be equivalent to 
425 tons of ammonium sulphate per day or 
1,54,760 tons per annum. If similar discharges 
from the smaller towns and major villages are 
included, the total equivalent of nitrogen 
would be considerably more. The aggregate 
amount of nitrogen would thus be considerably 
more than the amount of the synthetic fertiliser 
proposed to be manufactured in the country. 


In our earlier. communications,!—* we have 
crawn attention to the loss of nitrogen from 
Indian soils. Even nitrogen fixed from the 
atmosphere is not stable and is steadily lost.+° 
We have observed that nitrogen of sewage is 
also rapidly lost. The loss occurs under ail 
conditions—aerobic, semi-aerobic and anaero- 
bic —though the extent of loss is variable and 
seems to be at a minimum under controlled 
aerobic conditions. It takes place in treatment 
tanks, during land irrigation and during sewage 
farming. During intensive aeration, there is an 
initial conservation as observed by Fowler and 
associates®; but when the aeration is prolong- 
ed, there is steady loss of total nitrogen (over 
75 per cent.). Under anaerobic conditions, 
represented by the septic tank, a very large 
part of the nitrogen occurs as free and saline 
ammonia and this is rapidly lost on exposure 
to air. Similar changes occur during land 
filtration, the sewage being largely septicised 
before reaching the beds. There is also heavy 
loss of nitrogen during sewage farming. The 
soil accumulates very little nitrogen even after 
several years of farming. The loss is quite 
heavy, even allowing for the removal of nitro- 
gen in the form of crops. The following results 
illustrate the position in regard to three farms 
(Table I). 
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TABLE I 
Nitrogen contents of soils under sewage for varying periods 
| ee 2 »S = | poet | The loss of nitro- 
| OZG° 6.5 ee ae | -&Owm |Calculated loss | gen from sewage 
no & SvaS |€_“& f nitrog . i f am- 
| 2 > 7 oer | 5 | of nitrogen per in terms of am 
Seo so ize z= |o23&@ | acre in Ibs. | monium sulphate 
| s _ § z |e E £2 le o ae | rounded per acre in lbs. 
ss cc. ISZEp |S§soss | rounded 
les" _=§8 |PResas~ 22 | ; pena 
|} 2&0 -, oe Chel ESS aa | at 
| Sey SSeS [Sue 81/2" Og | During! During | 
}eeig| eh, lo* RS clause | the | Per the | Per 
| = se= 2 ee IZ3% 36 Se2o4 whole | annum whole | annum 
[oSes| SER IZ2EEs|O3 $SS| period pericd | 
— ne aren cme ns mee: ‘ane mane meme ie 
Madura Sewage Farm 
(a) Virgin soil from the area | | 
acGjoining the Madura | } 
Sewage Farm Nil Nil | 47-8 | on = ‘ ide = 
(4) Under sewage for 18 years | 64,800 18,000 | 97-2 894 46,000 | 2600 | 216,000) 12,0C0 
Bangal. re Sewage Farm 
(a) Virgin soil from the area | 
adjoining the Govt. Sew- 
age Farm Nil Nil | 24-4 | ee 
(6) Under sewage for about 25 | 
years | 90,000 25,000 58-2 676 64.000 2,600 | 3,03,000) 12,000 
Lx perimental Plots at the Lnstitute| | 
(a) Virgin soil from the area | } | 
adjoining the Sewag Fearm| Nil Nil | 87-9 oe os ee os - 
(6) Under sewage for 2% years | 9,000 2,500 | 107-1 384 6.000 2,400 | 29,000 | 12,000 
\ 


* Taking one acre as being equivalent to 2 million 
pounds of soil. 

The figures given in the atove table, excepting the 
analytical data, represent approximate calculations. 
The farms referred to receive a minimum of 15,000 
gallons of sewage per acre perday, This would corres- 
pond to 3,600 Ibs. of nitrogen per acre per annum. 
Allowing for amaximum cropping of 120 tons of grass 
per annum (which has not been possible under the 
conditions at Bangalore), the nitrogen thus removed 
woul correspond to 1,000 Ibs. The total nitrogen 
removed in drainage would approximate to 500 Ibs. 
The major part of the remaining nitrogen is Lost. 


The loss goes on with continued day-to-day 
spplication to soil. Even in the absence of 
drainage and crops, there is steady loss as may 
be seen from repeated application at four-day 
intervals. The added nitrogen should have 
contributed 32 mgm. per 100 gm. of soil at the 
end of 24 days, but actually it was found to 
be only 5 mgm. per 100 gm. There was a 
tendency for the nitrogen level to remain sta- 
tionary after the first fortnight, thereby show- 
ing that, under normal conditions, the rate of 
Cestruction tends to increase. 

We have found that the major part of the 
nitrogen is lost in the form of ammonia. 
This occurs most rapidly when _§septicised 
sewuge is spread over the soil on a warm day. 
If this loss could be prevented or, at any rate, 
the nitrogen mede fully available to the imme- 
diate crop, there will be greater return in the 
form of plant food. 

If the ammonia could be neutralised in some 
simple’ and automatic manner, there will natu- 
rally be less rapid loss from the soil. An 
alternative would be to ensure the presence of 




















a dense vegetation that will continuously util- 
ise the nitrogen of the sewage. Fodder and 
forage crops, as also leafy vegetables, respond 
best to sewage, but even these could not 
utilise all the nitrogen. There will be greater 
economy—without sacrifice of yield—if the 
same crops could receive diluted sewage. At 
least double the area could also be brought 
under sewage farming and the loss of nitrogen 
could be considerably reduced. If all the 
three steps, viz., neutralisation of ammonia, 
dilution and a dense leaf crop could be com- 
bined, the loss could then be further reduced. 
If the sewage is to be subjected to any pre- 

treatment, then the most efficient system would 
be to intensely aerate and then to remove the 
sludge. The sludge would conserve the maxi- 
mum amount of nitrogen and if it can be dried 
without reverting, then nitrogen loss will be 
at a minimum. The effluent will then contain 
only a small fraction of the total nitrogen. In 
this respect, the Activated Sludge Process is 
the most attractive amoung those so far devised. 

S. C. PILar. 

R. RAJAGOPALAN. 

V. SUBRAHMANYAN. 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
Sentember 18, 1946. 


1. Sreenivasan, A., and Subrahmanyan, V., /our. 
Agri. Sci., 1935, 25, 6. 2. Subrahmanyan, V., Nature, 
1937, 139, 884. 3. Sreenivasan, A., and Subrahmanyan, 
V., Proc. Nat. Inst. Sci., 1937, 3, 219. 4. Bhaskaran, 
T. R., and Pillai, S. C., Science, 1939, 90, 595. 5. —, 
Jour. Ind. Inst. Sci., 1945, 27A, 1. 6. Fowler, G. J., 
/b#d., 1920-21, 3, 227. 
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Notes on Microscopical Technique for Zoo- 


logists. By C. F. A: Pantin. (Cambridge 
University Press), 1946. Pp. viii + 1-73. 
6Sh. net. 


There are many books available for guidance 
in microscopical technique but most of these, 
while exceedingly helpful to the experienced 
student, are often confusing to the beginner. 
A large variety of techniques is often describ- 
ed without judicious emphasis on whether a 
procedure is best suited for routine or for re- 
search on specific problems. This was largely 
the result of the high standard of scholarship 
maintained in the first and subsequent 
editions of Bolles Lee’s Microtomist’s Vace 
Mecum which was the precursor of many si!ni- 
lar publications. The present book gives an 
account of methods found most satisfactory at 
the Zoological Laboratory, Cambridge, during 
the course of routine instruction and research. 

The book is divided into a section describing 
the general methods of observation for living 
objects, fixation, sectioning, staining and re- 
censtruction and another devoted to special 
methods for the demonstration of nerve cells. 
cytoplasmic inclusions and other specific ccn- 
stituents. This is followed by an appendix 
giving methods of preparation of saline media 
and cultivation of organisms. A very com- 
mendable feature is the emphasis. given 
throughout these notes to the Chemical and 
Physiological principles on which the different 
methods are based. Most of these have been 
brought up-to-date and the improvements in 
microscopical technique effected by British 
workers in recent times have been incorporated. 
The descriptions given are brief and lucid. In 
a work of this kind one is bound to feel that 
something or other might have been added 
with advantage to those already included but 
this is no fault of the author who was con- 
fronted with choosing a few successful meth- 
ods from a large number for the special bene- 
fit of students and those starting research in 
Zoology. 

Pantin’s book deserves a place in every 
laboratory bench where its frequent use as a 
guide for microscopical work seems assure‘i. 

N. K. PANIKKAR. 


Organic Reagents. 
(The British 
London 


THE B.D.H. Book of 
(Ninth and Enlarged Edition.) 
Drug House, Ltd., Graham Street, 
N-1.) Pp. 196. Price 4/6. : 
With the development of the utilization of 

micro-methods in analytical chemistry, recent 

years have witnessed the use of innumerable 
organic reagents which are becoming increas- 
ingly important in delicate analytical practice. 

In the book under review, which is the ninth 

and enlarged edition of the Book of Reagents, 

published in 1932, directions for the use of 71 

of the important organic reagents are given. 

Adequate descriptive matter relating to spot 

tests as applied to micro-analysis, clear work- 

ing detai!s for many colorimetric determina- 


tions, a number of methods of analysis in 
which organic reagents are used, new and im- 
proved directions for the use of many of the 
organic reagerts uiilized in analytical practice. 
comprehensive and up-to-oate bibliography to 
include relevant methods in published literature 
appended, for each reagent and finally alpha- 
beticalivy listed index of compounds are the 
salient features of this useful book. 

Organic reagents such as dihydroxy-tartaric 
acid osazone included as a reagent for the 
detection of calcium in the previous edition, 
has been omitted since experience has shown 
that it had but limited value over more ortho- 
dox methods. Phenyl-thiohydantoic acid used 
for the determination of cobalt, phenylamino- 
benzene-azo-benzene sulphonic acid employed 
for the colorimetric determination of magne- 
sium, have been omitted for similar reasons. 
Four additional organic reagents, viz., tri-keto- 
hydridine hydrate for the determination of free 
amino acids, 8-hydroxyquinaldine useful for the 
gravimetric determination of zinc, benzyl-iso- 
thiourea hydrochloride for the characterization 
of sulphonic acids, p-nitro-benzene-azo-orcinol 
for the evaluation of minute quantities of 
beryllium in alloys are included. 

The book has been skilfully compiled; not 
merely rearranging the matter previously pub- 
liched, but significant changes in the methods 
previously published, new and improved direc- 
tions to include up-to-date procedures in ana- 
lytical practice have been incorporated. This 
book can be unreservedly recommended to 
chemists and workers associated in conducting 
delicate chemical analysis. 

M. S. MuTHANA. 


Snow Balls of Garhwal. 
lishers Limited, Lucknow), 
Price Rs. 3-12-0. 
Notwithstanding the uninterrupted march of 

modern science and concomitant economic and 

cultural progress the effects of which are strik- 
ingly and prominently visible in the different 
straia of societies influenced and moulded by 
such progress, there exist even to-day specifi- 
cally patterned tribes and sections of humanity 
living in hills and jungles their own curious 
lives untouched by the forces that constitute 
the so-called modern civilization scientific and 
systematic study of which is bound to throw 
considerable light on the evolution of mankind 
in general and the penetration of civilization in 
particular to the nooks and corners of social 
organizations. Thus, from the standpoint of 

Sociology and Anthropology, the studies brought 

together in the volume under notice are bound 

to be of immense interest to all students of 
mankind. The volume under notice stands in 

TWO parts. The FIRST part opens with a 

Ciscussion and constructive elucidation of the 

basic and essential characteristics of the differ- 

ent tribes by D. N. Majumdar, who, writing 
under the heading “Malaise of Culture”, points 
out that there are “over THIRTY-MILLION 


(The Universal Pub- 
1946. Pp. 87. 
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primitive tribes in India and about FIFTY- 
MILLION ‘scheduled’, ‘depressed’, etc., classes, 
and emphasizes the need for a thoroughgoing 
study of the habits of life and culture of these 
tribes”. “Indian Folk-Lore” is the subject- 
matter of a learned contribution from Sir Sita 
Ram. He has brought together certain typical 
songs sung by the village-folk in connection 


with celebration of marriages, child-births, ete.. 


In the next contribution “Santal Marriage 
Songs” have been done into English by W. G. 
Archer. In the fourth contribution, “The 
Folk-Songs of Dangi Bhils” in choice collection, 
are brought together and explained by D. P. 
Khanapurkar. In the SECOND part entitled 
“Snow Balls of Garhwal’’, Dr. N. S. Bhandari 
presents about sixty Folk-songs collected by 
him during an ethnographic tour undertaken 
in connection with collection of data for his 
Doctorate Thesis, the tour covering the interior 
of Garhwal. The volume contains a number of 
attractive Lino-Cuts by L. M. Sen. 

From the foresketched summary of the main 
contribution made by the volume under notice 
which forms a member of the “Folk-Lore Se- 
ries”, edited by D. N. Majumdar, it should be 
admitted that the life led by the members of 
the so-called civilized sections of a nation: or a 
country can hardly be taken as affording a ijuil 
and complete picture or portraiture of the socia! 
organization as a whole. A scientific, objective 
study of the manners and customs of these pri- 
mitive tribes is one thing, while a concerted 
attempt at taking the benefits of modern civili- 
zation to the very doors of these primitive 
tribes is totally another. D. N. Majumdar com- 
plains, “Wherever missionary influence has been 
long and durable Christian ideas have disinte.-- 
grated tribal life and destroyed tribal values”. 
That cannot be helped. If as the result of the 
advancement of modern science and scientific 
inventions, civil aviation becomes as it now 
has, a matter of daily routine means of com- 
munication, there is absolutely no use or gcod 
in pathetically clinging to the bullock-cart 
mentality, though, of course, it would be per- 
fectly legitimate and amusing to exhibit the 
bullock-cart on postage-stamps in_= grateful 
remembrance of its past help and_ services. 
When a new ideology and a new practical 
methodology based on it assail primitive tribes 
as they must in any attempt at making or help- 
ing them share the benefits of civilization, a 
disruption of their old patterns of life and in- 
dividual and communal behaviourism must be 
deemed inevitable. It would be withal un- 
ethical and immoral to seek to perpetuate the 
tribal patterns simply as_ sociological and 
anthropological museum-specimens, for  pur- 
poses of comparative research and _ investige- 
tion. If, as the result of infiltration of new 
ijeas, tribal methods of life as in the case of 
the Chota-Nagpur labour-women change for 
the worse as it must seem on account of frce 
sex-relations and so forth, there would be no 
good shedding tears over the disruption and 
Cisappearance of tribal patterns and values. 

Two significant lines of reform can safely be 
indicated. From the folk-song given on p. x, 
relating to the incestuous relation between an 
aged father and a lusty and attractive daughter, 
it is evident that many tribes need to be taught 


elementary principles of morality as illustrated 
in monogamy, eradication of incestuous unions, 
etc., and such a reformation can well be 
brought about on the basis and foundation of 
a nucleus supplied by the tribal culture itself. 
By this method, both ends may easily be 
achieved—preservation of the essentials of the 
tribal culture and radical rehabilitation or 
reconstruction of the tribal moral outlook. 
(2) The second would be the reclamation or 
humanization of the criminal tribes which 
seem to number in the neighbourhood of two 
million souls and over. The State and the 
humanitarian organizations must take courage 
in ctoth hands and endeavour in a concerted 
and persistent manner to wean these millions 
from criminal and anti-social patterns of beha- 
viour. With your permission, I shall extract 
some few lines from a touching message from 
a wife to an absentee husband, which is 
strongly and powerfully reminiscent of Kali- 
dasa’s celebrated Meghadoota :— 

Hark, hark, you morning breeze, 

Tell my lord I waited him come 

A flash of lightning, 

And nowhere was he, 

Thundering came the clouds, 

I remained UNMOVED ....... 
But, then, God, and her-Karma are to be 
blamed. The lord never returned. 

College and University Libraries must have 
this excellent volume, the preparation of whic!: 
must have cost a lot of pure labour or love. 
The authors of the different papers and dis- 
cussions have done a valuable service to the 
cause of sociology and anthropology. 

R. Naca Raga SARMA. 


(1) Technological Reports on Standard Indian 
Cottons, 1945. By Nazir Ahmad. Direc- 
tor, Technological Laboratory, Maturga, 
Bombay. (Indian Central Cotton Com- 
mittee, Technological Bulletin Series A, 
No. 63.) Price Rs. 1-8-0. 


(2) Technological Reports on Trade Varie- 
ties of Indian Cottons, 1945. By D. L. 
Sen, Officiating Director, Technological 
Laboratory, Bombay. (Indian Central 
Cotton Committee, Technological Bulletin 
Series A, No. 64.) Price Rs. 1-8-0. 


1. The Bulletin No. 62 (perhaps the last by the 
present author), a useful annual feature of the 
Technological Laboratory of the Indian Cen- 
tral Cotton Committee, runs to 107 pages and 
is an authoritative compendium of the results of 
exhaustive tests on 19 Standard Indian Cottons 
of the season 1944-45. The Cottons are tested 
for their fibre characters. They are processed 
and spun under optimum conditions and the 
yarns tested for various properties. The re- 
sults are given not only for the 1944-45 crop 
but also for the earlier seasons ever since the 
type was first tested as a Standard Cotton, 
sometimes dating back to 1926-27. These 
“Standard Cottons” “have no relation whatever 
with the trade standards” but “are mostly 
botanically pure types which are selected with 
special reference to yield, ginning outturn, 
fibre-properties and spinnirg performance’ 
(p. 3). They are grown under known condi- 








294 Reviews Current 
Science 
tions in Government Agricultural Farms and and (4) Ph»tegraphs of evenness standards 


“include a few types from each Province” 
(p. 2). This comprehensive report marks the 
progressive development in the quality of the 
Indian cotton crop by the efforts of the De- 
partment of Agriculture. 

The Report follows the usual lines with a 
short Preface, a Table of Contents followed by 
an explanatory Introduction about the objects 
of the tests, viz., “to establish a scale of refer- 


ence for the entire Indian cotton crop”, “for 
the study of seasonal variations in the fibre 
preperties and spinning performance’, “tc 


furnish the necessary data for the correlation 
of fibre properties of Indian cottons” with 
their “spinning performance” and “to place in 
the hands of the trade detailed information re- 
garding the Standard Cottons” (pp. 6 and 7); 
the technique of processing and testing; and 
the plan of presentation of the results. 'nclud- 
ed in it are a few special features like 
(a) A Table of Characteristics of Indian Cot- 
tons (p. 2), (b) A List of Acreage of the 
Standard Cottons (p. 3) and (c) A Note on 
“Seasonal Variations of Standard Cottons” 
(p. 9). Individual detailed reports for the 
19 Standard Cottons tested are then given. In 
each case the seasons during which it is tested, 
the agricultural details including acreage, the 
prader’s report, fibre test results, sequence of 
machinery employed in spinning, the Spinning 
Master’s report, remarks based on the test 
results, the highest standard warp count for 
which the cotton is adjudged suitable for the 
various seasons and details of spinning test 
results, are given. The Bulletin ends with 
highly useful consolidated tables of results of 
fibre tests in English and Metric units, for all 
cottons for all the seasons tested, along with 
a summary table of spinning test results from 
1935 to 1945 classifying the cottons according 
to provinces of origin. 

From p. 11, it is heartening to note that 
“there is a good deal of evidence to show that 
on the one hand the quality of the crop, as 
a whole, is improving from year to year, and 
on the other the area under standard Indian 
cottons is increasing steadily”. From p. 12, it 
is noticed that on the whole, “a great major- 
ity of the cottons of the 1944-45 season, as 
represented by the samples sent to the Labora- 
tory for tests, gave practically the same spin- 
ning test results as in the last season”. 

One special feature of the results, viz., the 
difference between the roller-ginned and saw- 
ginned samples of Sind Sudhar and Sind Ame- 
rican M4, is worth noting, the saw-ginned sam- 
ples spinning better and always fetching much 
higher price (pp. 25-48). 

Ii is felt that the utility of the report would 
be enhanced by the inclusion of a few items, 
e.g., (1) In the table on p. 2, a column for 
yield per acre and another for production 
during the previous season. (2) In the list on 
p. 3, acreage for the previous year. (3) Defi- 
nition of Highest Standard Warp Count, and 
the Standard Twist Constant employed. 


which would prove highly useful. 


2. While Series A, No. 63, refers to the tests 
on 19 Standard Cottons only, No. 64 is a sister- 
bulletin referring to the tests on 39 samples of 
“Trade Varieties” of the 1944-45 Indian Cotton 
Crop. This also is an annual publication of 
the Indian Central Cotton Committee, the 
results being confined to spinning tests only. 
While the report on Standard Cottons assists 
the cotton breeder and the cotton scientist. 
these tests on “representative trade varieties” 
“renders more direct assistance to the cottcn 
trede and the textile industry” (p. i). The 
objects of the tests are to provide “reliable 
information regarding the waste losses and the 
spinning performance of the chief types of 
Indian cottons” and for knowing “whether a 
particular variety of cotton was maintaining 
its quality or showing signs of improvement or 
deterioration” (p. i), tc enable necessary mea- 
sures to be taken. 

The samples representative of the fair ave- 
rage quality of the season’s crop of the whole 
country obtained mostly through the East India 
Cotton Association and the Mill Owners’ Asso- 
ciations, are spun and the yarns tested. 

The Report opens with a Table of Contents 
followed by an Introduction which deals with 
the objects of the test, the choice of samples 
and the plan of presentation of results. This 
is followed by detailed reports on each cotton, 
comprising the source of sample, seasons of 
test, sequence of spinning machinery, Spinning 
Master’s report on cotton and yarn, the grader’s 
valuation report and the table of spinning test 
results. The EBPulletin- running to 97 pages 
closes with a report on three varieties of 
African cottons “used in considerable quanti- 
ties in the Indian mills” (p. viii). 

The usefulness of this report as an immediate 
guide to the trade regarding the quality of the 
season’s crop would be enhanced if its publica- 
tion could be expedited securing early samples. 
Inclusion of the spinning value of each sample 
in the table of results would facilitate a com- 
parative study of the behaviour of a variety 
from season to season. The acreage under each 
cotton and the Province of growth would be 
valuable information. 

While it has been decided to issue a separate 
leaflet containing “comparative results for trade 
varieties and the corresponding standard cot- 
tons” (p. viii) the simultaneous publication of 
both would be helpful. 

The trade should be grateful for the publi- 
cation of these authentic reports of spinning 
tests conducted under reproducible conditions 
as they provide a valuable standard of refer- 
ence for comparing the performance of the 
commercial crop under mill conditions. 

The get-up of the Bulletins is of the usual 
high standard except that the paper used re- 
minds ene that it is yet a war-time publication! 
They are moderately priced at Rs. 1-8-0 per 
copy. Sr1 NAGABHUSHANA. 
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Rice Straw.—Rice straw, as cattle feed, be- 
comes more dirostihle and more nutritive after 
it has been soaked in dilute caustic soda solu- 
tion. The imnrovement in the nutritive value 
by this alkali treatment accelerates growth in 
cattle py 67-74 per cent. It has been found 
that ‘he feeding of treated straw to young 
stock is economica! the animals look healthier 
and enter inte reproductive life earlier. The 
soaking and washing of rice-straw in plain 
water, although it does not produce the specta- 
cular results of alkali treatment, is also bene- 
cial and the feeding value of rice straw is 
brought at par with that of the wheat straw. 


Industrial Develonment.—Mr. C. RAJAGOPAL- 
ACHARI, Member for Industries and Supplics, 
presiding over a meeting of the Council ot 
Scientific and Industrial Research, emphasised 
that the Board should aim at real help to in- 
dustry. He deplored that India had to depend 
on other countries for food. He felt that 
things would hive to be organised so that in 
the matters of food and clothing we should not 
depend on external assistance, and any indus- 
trial development in the country that would 
help this must have priority. 


All industriatisation plans and schemes should 
keep in mind the unalterable facts of our popu- 
lation and our rural economy. But, it was 
not the intention thai all-round scientific in- 
vestigation should not be encouraged. He 
appealed to the scientists that they should 
not subordinate themselves to the whims and 
fancies of politician. however illustrious they 
may be. They should owe allegiance only to 
the Science and Truth. 


The Governing Pody of the C.S.LR. sarc- 
tioned several new schemes of research on the 
recommendation of the Advisory Board cost- 
ing about Rs 2,60,060. The schemes include 
Atomic research at the Tata Institute of Funda- 
menta! Research, Bombey, and the Bose Re- 
search Institute 


The Governing Body approved the final plans 
for the establishment of the Fuel Research 
Institute and the Naticnal Metallurgical Labo- 
ratory in India. ‘fhe Fuel Research Institute 
is to be located near Dhanbad at an estimated 
capital cost of Rs. 14 lakhs and the National 
Metallurgical Laboratory will be located at 
Jamshedpur with an initial capital expenditure 
of Rs. 42-8 la‘:hs. Architects for these labora- 
tories have already been appointed by the 
Council and detailed estimates, plans and de- 
signs wil! he submitted by them for the 
approval of the Council. 


The Governing Body noted with satisfaction 
that the Government of Bombay had agreed to 
the location of the National Chemical Labora- 
tory on the Pashan Read at Poona and that 
the required 'and would be transferred to the 
Council for this purpose. 
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India will participate in the first General 
Confercnce of the United Nations Educational, 
Scientific and Cultural Crganisation, to be held 
in Paris in November 1946. Sir S. Radha- 
krishnan, Vice-Chancellor of Benares Hindu 
University, will lead the Indian delegation 
which includes Rajkumari Amrit Kaur and 
three others, whose names will be announced 
shortly. One will be a _ representative from 
the Indian S‘ates. The delegation will leave 
India at the end of Octcber. 


During the year (1945-46) the Millowners’ 
Association of Ahmedabad have decided to 
establish a Research Institute for Textile Tech- 
nology in Ahmedabad and for that purpose to 
raise a fund of Rs. 48 lakhs, to be subscribed 
to by member-mills on the basis of installed 
looms and spindles plus a certain percentage 
of the standard profits. 


Latensive fruit and fisheries research is to be 
undertaken by the Imperial Council of Agri- 
cultural Research and the new Central Fish- 
eries Research Institute. For the latter the 
Guvernment propose to buy in the U.K. and 
U.S.A. four modern fishing boats and may also 
acqu're a trawler from the Royal Indian Navy. 
Colca storage plants will also be bought abroad. 


The establishment of a Rice Research Insti- 
tute, which involves a non-recurring expendi- 
ture of Rs. 4,50,000 and_a recurring one of 
Rs. 34,000 in 1946-47, is another item included 
by the Agricultural Department. The Central 
Institute, which will be located at Cuttack, 
will concentrate on fundamental research. An 
overall expansion and re-organisation of the 
Imperial Agricultural Research Institute is 
contemplated and for this a non-recurring 
grant of Rs. 32,97,217 and a recurring one of 
Rs. 2,32,667 in 1946-47 has been sanctioned, 
the estimated cost of the entire scheme spread 
over five years being Rs. 1,32,75,750. 


GEOMAGNETIC STORMS 


Some details of geomagnetic storms which 
have been recorded at the Alibag Observatory 
for the half year ending September 1946 and 
which have been classified as great or very 
great according to the standards of the Al‘bag 
Observatory have been given in the following 
table in which 1t,, t represent the time (1.S.T.) 
of commencement of the storm and its intense 
phase respectively and T, the duration of the 
intense phase expressed in hours. The ranges 
in the three different elements (D, H and V) 
of the earth’s magnetic field as recorded at the 
Alibag Magnetic Observatory during the storms 
have also been given, D, in minutes of arc and 
H and V in y where 1y¥=10-5 gauss. The 
maximum k-index k,» recorded during the 
storm has also been given. 





Science Notes and News 


Date 


1946 


April 


41 


About 
ll 30 








The geomagnetic storm of July 27, was re- 
markable for the sudden enormous initial rise 
of 147 gammas in H in about a minute and fol- 
lowed by rapid !ow-amplitude oscillations in 
all the three elements resulting in a number of 
peaks in both H and V. The story of Sep- 
tember 11-23 recorded a number of large oscil- 
lations during its intense phase. 


The Eastern Technical Institution will pro- 
vide facilities for instruction for about 2,000 
undergraduates and 1,000 post-graduate stu- 
dents. The Sarkar Committee, set up early in 
1945, had recommended the establishment of 
four such higher technical institutions. The 
Eastern Higher Technical Institution may 
therefore, be regarded as a start in Govern- 
ment’s programme of technical education, and 
it is understood that it will cater for the needs 
of all the provinces. The scheme will involve 
in the current financial year a non-recurrilg 
expenditure of Rs. 4,25,000 and a recurring one 
of Rs. 1,62,000, while the estimates for the 
three subsequent years are, non-recurring 
Rs. 91 lakhs, Rs. 1,04,50,000 and Rs. 1,05,20.000 
and recurring Rs. 10,977,000, Rs. 26,79,300 and 
Rs. 39,52,000 respectively. 


Dr. W. R. AyKkroypy has been appoinied 
Director of the Nutrition Division of the Food 
and Agricultural Organisation of the United 
Nations. Dr. Avkrovd was formerly Director 
of the Nutrition Research Laboratories at 
Coonoor. 


Current 
Science 


Range 
Nature of commence- 
ment 


Sudden 
Sudden 
Sudden 
Sudden 


Gradual 


The International Association of Wood Ana- 
tomists has elected Dr. K. A. CHOowpHuRy, 
M.B.E., D.SC., F.N.I., Wood Technologist, Forest 
Research Institute, Dehra Dun, to its Council. 
He is the first Indian scientist to be elected to 
the Council of this international organization. 


Di}. \WALI MoraAMapd has been appointed Vice- 
Chancellor of the Osmania University. Dr. 
Moharned was formerly the Head of the 
Department of Physics, Lucknow University. 


PATWARDITAN has been appointed 
Research Laboratcries 


De. V. XN. 
Director, utrition 
(LR.i?.A.), Cenoor. 


Dr. HuGco OsvaLp, Professor of Plant Hus- 
bandry, at the College of Agriculture, Uppsala, 
Sweden, and Secretary of the Executive Com- 
mittee of the Seventh International Botanical 
Congress, has been visiting the U.S.A. On 
July 20, he was the guest of the American 
officers of the Botanical Section of the Inter- 
national Union of Biological Sciences (the offi- 
cial holdover committee of the congress) at 
Harvard University, with whom he discussed 
plans for the next Congress. This will be 
held in Stockholm, in the early summer of 1950. 


Dr. FRANS VERDOORN, Botanical Secretary of 
the Union, has, at the request of the Executive 
Committee, undertaken to prepare a new inter- 
national plant science register and directory 
(along the lines of the early volumes of 
Chronica Botanica), this will be issued about 
a year before the Congress. 
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